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METHODS AND COMPOSITIONS FOR TREATING HEPATITIS C VIRUS 



FIELD OF THE INVENTION 

This invention is in the area of pharmaceutical chemistry, and is in particular, is a 
compound, method and composition for the treatment of hepatitis C virus. This application 
5 claims priority to U.S. provisional application no. 60/206,585, £Qed on May 23, 2000. 

BACKGROUND OF THE INVENTION 

The hepatitis C virus (HCV) is the leading cause of chronic liver disease worldwide. 
(Boyer, N. et al J. Hepatol 32:98-112, 2000). HCV causes a slow growing viral infection 
and is the major cause of cirrhosis and hepatocellular carcinoma (Di Besceglie, A. M. and 
10 Bacon, B. R., Scientific American, Oct: 80-85, (1999); Boyer, N. et al J, Hepatol 32:98- 

112, 2000). An estimated 170 milUon persons are infected with HCV worldwide. (Boyer, 
N. et al J. Hepatol 32:98-112, 2000). Cirrhosis caused by chronic hepatitis C infection 
accounts for 8,000-12,000 deaths per year in the United States, and HCV infection is the 
leading indication for liver transplant. 

15 HCV is known to cause at least 80% of posttransfusion hepatitis and a substantial 

proportion of sporadic acute hepatitis. Preliminary evidence also implicates HCV in many 
cases of "idiopathic'* chronic hepatitis, "cryptogenic" cirrhosis, and probably hepatocellular 
carcinoma unrelated to other hepatitis viruses, such as Hepatitis B Virus (HBV). A small 
proportion of healthy persons appear to be chronic HCV carriers, varying with geography 

20 and other epidemiological factors. The numbers may substantially exceed those for HBV, 
though information is still preliminary; how many of these persons have subclinical chronic 
liver disease is unclear. (The Merck Manual, ch. 69, p. 901, 16th ed., (1992)). 

HCV has been classified as a member of the virus family Flaviviridae that includes 
the genera flaviviruses, pestiviruses, and hapaceiviruses which includes hepatitis C viruses 
25 (Rice, C. M., Flaviviridae: The viruses and their replication. In\ Fields Virology, Editors: 

Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers, Philadelphia, 
PA, Chapter 30, 931-959, 1996). HCV is an enveloped virus containing a positive-sense 
single-stranded RNA genome of approximately 9.4kb. The viral genome consists of a 5' 
imtranslated region (UTR), a long open reading frame encoding a polyprotein precursor of 



wo 01/90121 PCTAJSOl/16671 
approximately 3011 amino acids, and a short 3* UTR. The 5' UTR is the most highly 

conserved part of the HCV genome and is important for the initiation and control of 

polyprotein translation. Translation of the HCV genome is initiated by a cap-independent 

mechanism known as internal ribosome entry. This mechanism involves the bindiag of 

ribosomes to an RNA sequence known as ths internal ribosome entry site (IRES). An RNA 

pseudoknot structure has recently been determined to be an essential structural element of 

the HCV IRES. Viral structural proteins include a nucleocapsid core protein (C) and two 

envelope glycoproteins, El and B2. HCV also encodes two proteinases, a zinc-dependent 

metalloproteiaase encoded by the NS2-NS3 region and a serine proteinase encoded in the 

NS3 region. These proteinases are required for cleavage of specific regions of the precursor 

polyprotein into mature peptides. The carboxyl half of nonstructural protein 5, NS5B, 

contains the RNA-dependent RNA polymerase. The function of the remaining 

nonstructural proteins, NS4A and NS4B, and that of NS5A (the amino-terminal half of 

nonstructural protein 5) remain unknown. 

A significant focus of current antiviral research is directed toward the development 
of improved methods of treatment of chronic HCV infections in humans (Di Besceglie, A. 
M. and Bacon, B. R., Scientific American, Oct.: 80-85, (1999)). Currently, there are two 
primary antiviral compounds. Ribavirin and interferon-alpha, which are used for the 
treatment of chronic HCV infections in humans. 

Treatment of HCV Infection with Ribivarin 

Ribavirin (l-j3-D-ribofuranosyl-l-l,2,4-triazole-3-carboxamide) is a synthetic, non- 
interferon-inducing, broad spectrum antiviral nucleoside analog sold under the trade name, 
Virazole (The Merck Index, 1 1th edition, Editor: Budavari, S., Merck & Co., Inc., Rahway, 
NJ, pl304, 1989). United States Patent No. 3,798,209 and RE29,835 disclose and claim 
Ribavirin. Ribavirin is structurally similar to guanosine, and has in vitro activity against 
several DNA and RNA viruses including Flaviviridae (Gary L. Davis. Gastroenterology 
118:S104-S114,2000). 

Ribavirin reduces serum amino transferase levels to normal in 40% or patients, but it 
does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:S104- 
SI 14, 2000). Thus, Ribavirin alone is not effective in reducing viral RNA levels. 
Additionally, Ribavirin has significant toxicity and is known to induce anemia. 
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Treatment of HCV Infection with Interferon 
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Interferons (IFNs) are compoimds that have been conmiercially available for the 
treatment of chronic hepatitis for nearly a decade. IFNs are glycoproteins produced by 
immune cells in response to viral infection. IFNs inhibit viral repUcation of many viruses, 

5 including HCV, and when used as the sole treatment for hepatitis C infection, IFN 

suppresses serum HCV-RNA to undetectable levels. Additionally, IFN normalizes serum 
amino transferase levels. Unfortunately, the effects of IFN are temporary and a sustained 
response occurs in only S%-9% of patients chronically infected with HCV (Gary L. Davis. 
Gastroenterology 1 18:S 1 04-S 1 14, 2000). 

10 A number ofpatents disclose HCV treatments using interferon-based therapies. For 

example, U.S. Patent No. 5,980,884 to Blatt et al discloses methods for retreatment of 
patients afflicted with HCV using consensus interferon. U.S. Patent No. 5,942,223 to Bazer 
et al discloses an anti-HCV therqjy using ovine or bovine interferon-tau. U.S. Patent No. 
5,928,636 to Alber et al discloses the combination therapy of interleukin-12 and interferon 

15 alpha for the treatment of mfectious diseases including HCV. U.S. Patent No. 5,908,621 to 

Glue et al discloses the use of polyethylene glycol modified interferon for the treatment of 
HCV. U.S. Patent No. 5,849,696 to Chretien et al discloses the use of thymosins, alone or 
in combmation with interferon, for treating HCV. U.S. Patent No. 5,830,455 to Valtuena et 
al discloses a combmation HCV therapy employing interferon and a firee radical scavenger. 

20 U.S. Patent No. 5,738,845 to Imakawa discloses the use of human interferon tau proteins for 
treating HCV. Other interferon-based treatments for HCV are disclosed in U.S. Patent No. 
5,676,942 to Testa et al, U.S. Patent No. 5,372,808 to Blatt et al, and U.S. Patent No. 
5,849,696. 

Combination of Interferon and Ribavirin 

25 The combmation of IFN and Ribavirin for the treatment of HCV infection has been 

reported to be effective in the treatment of IFN naXve patients (Battaglia, A.M. et al, Ann. 
Pharmacother. 34:487-494, 2000). Results are promising for this combmation treatment 
both before hepatitis develops or when histological disease is present (Berenguer, M. et al 
Antivir. Ther, 3(Suppl. 3):125-136, 1998). Side effects of combination therapy include 
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hemolysis, flu-like symptoms, anemia, and 
118:S104-S114, 2000). 
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fatigue. (Gary L. Davis. Gastroenterology 



Additional References Disclosing Methods to Treat HCV Infections 

A number of HCV treatments are reviewed by Bymock et al. in Antiviral Chemistry 
& Chemotherapy, 1 1 :2; 79-95 (2000). 

Several substrate-based NS3 protease inhibitors have been identified in the 
literature, in which the scissile amide bond of a cleaved substrate is replaced by an 
electrophile, which interacts with the catalytic serine. Attwood et aL (1998) Antiviral 
peptide derivatives, 98/22496; Attwood et al (1999), Antiviral Chemistry and 
Chemotherapy 10.259-273; Attwood et al (1999) Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al. 
(1998) Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, WO 
98/17679, The reported inhibitors tenninate in an electrophile such as a boronic acid or 
phosphonate. Llinas-Brunet et aL (1999) Hepatitis C inhibitor peptide analogues, WO 
99/07734. Two classes of electrophile-based inhibitors have been described, 
alphaketoamides and hydrazinoureas. 

The hterature has also described a number of non-substrate-based mhibitors. For 
example, evaluation of the inhibitory effects of 2,4,6-trihydroxy-3-mtro-benzamide 
derivatives against HCV protease and other serine proteases has been reported. Sudo, K. et 
al, (1997) Biochemical and Biophysical Research Communications, 238:643-647; Sudo, K. 
et al (1998) Antiviral Chemistry and Chemotherapy 9:186. Using a reverse-phase HPLC 
assay, the two most potent compounds identified were RD3-4082 and RD3-4078, the 
former substituted on the amide with a 14 carbon chain and the latter processing a para- 
phenoxyphenyl group. 

Thiazolidine derivatives have been identified as micromolar inhibitors, using a 
reverse-phase HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate. Sudo, 
K. et al (1996) Antiviral Research 32:9-18. Compound RD-1-6250, possessing a fused 
cionamoyl moiety substituted with a long alkyl chain, was the most potent against tiie 
isolated enzyme. Two other active examples were RD4 6205 and RD4 6193. 
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Other literature reports scFBening of a relatively small library using an ELISA assay 

and the identification of three compounds as potent inhibitors, a thiazolidine and two 

benzanilides. Kalduchi N. et al. J. BBS Letters 421:217-220; Takeshita N. et al. Analytical 

Biochemistry 247:242-246, 1997. Several U.S. patents disclose protease inhibitors for the 

treatment of HCV. For example, U.S. Patent No. 6,004,933 to Spruce et al. discloses a 

class of cysteine protease inhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 

5,990,276 to Zhang et al. discloses synthetic inhibitors of hepatitis C virus NS3 protease. 

The inhibitor is a subsequence of a substrate of the NS3 protease or a substrate of the NS4A 

cofector. The use of restriction enzymes to treat HCV is disclosed in U.S. Patent No. 

5,538,865 to Reyes et al. 

Isolated fit)m the fermentation culture broth of Streptomyces sp., Sch 68631, a 
phenan-threnequinone, possessed micromolar activity against HCV protease in a SDS- 
PAGE and autoradiography assay. Chu M. et al.. Tetrahedron Letters 37:7229-7232, 1996. 
In another example by the same authors, Sch 351633, isolated from the fungus Penicillium 
griscqfuluum, demonstrated micromolar activity in a scintillation proximity assay. Chu M. 
et al., Bioorganic and Medicinal Chemistry Letters 9:1949-1952. Nanomolar potency 
against the HCV NS3 protease enzyme has been achieved by the design of selective 
inhibitors based on the macromolecule eglin c. Eglin c, isolated fix>m leech, is a potent 
inhibitor of several serine proteases such as S. griseus proteases A and B, OJ-chymotrypsin, 
chymase and subtilism. Qasim M.A. et al. Biochemistry 36:1598-1607, 1997. 

HCV helicase inhibitors have also been reported. U.S. Patent No. 5,633,358 to 
Diana G.D. et al; PCT Publication No. WO 97/36554 of Diana G.D. et al. There are a few 
reports of HCV polymerase inhibitors: some nucleotide analogues, ghotoxin and the natural 
product cerulenin. Ferrari R. et al. Journal of Virology 73:1649-1654, 1999; Lohmann V. 
et al. Virology 249:108-1 18, 1998. 

Antisense phosphorothioate oUgodeoxynucleotides complementary to sequence 
stretches in the 5' non-coding region of the HCV, are reported as efficient inhibitors of 
HCV gene expression in in vitro translation and ncpG2 nCV-luciferase cell culture 
systems. Alt M. et al, Hepatology 22:707-717, 1995. Recent work has demonstrated that 
nucleotides 326-348 comprising the 3' end of the NCR and nucleotides 371-388 located in 
the core coding region of the HCV RNA are efifective targets for antisense-mediated 
inhibition of vital translation. Alt M. et al.. Archives of Virology 142:589-599, 1997. U.S. 
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Patent No. 6,001,990 to Wands et al discloses oligonucleotides for inhibiting the 

replication of HCV. PCT Publication No. WO 99/29350 discloses compositions and 

metiiods of treatment for hepatitis C infection comprising the administration of antisense 

oligonucleotides that are complementary and hybridizable to HCV-RNA. U.S. Patent No. 

5,922,857 to Han et al disclose nucleic acids corresponding to the sequence of the 

pestivirus homology box IV area for controUmg the translation of HCV. Antisense 

oligonucleotides as therapeutic agents have been recently reviewed (Galderisi U. et al. 

Journal of Cellular Physiology 181:251-257, 1999). 

Other compoimds have been reported as inhibitors of IRES-dependent translation in 
HCV. J^anese Patent Publication JP-08268890 of Hceda N et aL\ J^anese Patent 
Publication JP-10101591 of Kai, Y. et al Nuclease-resistant ribozymes have been targeted 
at the IRES and recentiy reported as inhibitors in an HCV-poliovirus chimera plaque assay. 
Maccjak D J. et al, Hepatology 30 abstract 995, 1999. The use of ribozymes to treat HCV 
is also disclosed in U.S. Patent No. 6,043,077 to Barber et al, and U.S. Patent Nos. 
5,869,253 and 5,610,054 to Draper et al 

Other patents disclose the use of immune system potentiating compounds for the 
treatment of HCV. For example, U.S. Patent No. 6,001,799 to Chretien et al discloses a 
method of treating hepatitis C in non-responders to interferon treatment by administering an 
immune system potentiating dose of thymosin or a thymosin fragment. U.S. Patent Nos. 
5,972,347 to Eder et al and 5,969,109 to Bona et al disclose antibody-based treatments for 
treating HCV. 

U.S. Patent No. 6,034,134 to Gold et al discloses certain NMDA receptor agonists 
having immunodulatory, antimalarial, anti-Boma virus and anti-Hepatitis C activities. The 
disclosed NMDA receptor agonists belong to a family of 1-amino-alkylcyclohexanes. U.S. 
Patent No. 6,030,960 to Morris-Natschke et al discloses the use of certain alkyl lipids to 
inhibit the production of hepatitis-induced antigens, including those produced by the HCV 
vims. U.S. Patent No. 5,922,757 to Chojkier et al discloses the use of vitamin E and other 
antioxidants to treat hepatic disorders including HCV. U.S. Patent No. 5,858,389 to 
Elsherbi et al discloses flie use of squalene for treating hepatitis C. U.S. Patent No. 
5,849,800 to Smith et al discloses the use of amantadine for treatment of Hepatitis C. U.S. 
Patent No. 5,846,964 to Ozeki et al discloses the use of bile acids for treating HCV. U.S. 
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Patent No. 5,491,135 to Blough et al. discloses the use of N-(phosphonoacetyl)-L-aspartic 

acid to treat flavivinises such as HCV. 

Other compounds proposed for treating HCV include plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al., U.S. Patent No. 5,725,859 to Omar et al, and U.S. Patent No. . 
5 6,056,961), piperidenes (U.S. Patent No. 5,830,905 to Diana et al), benzenedicatboxamides 
(U.S. Patent No. 5,633,388 to Diana et al), polyadenyUc acid derivatives (U.S. Patent No. 
5,496,546 to Wang et al), 2',3'-dideoxyinosine (U.S. Patent No. 5,026,687 to Yarchoan et 
al), benzimidazoles (U.S. Patent No. 5,891,874 to Colacino et al). 

In light of the fact that the hepatitis C virus has reached epidemic levels worldwide, 
10 and has tragic effects on the infected patient, there remains a strong need to provide new 
effective pharmaceutical agents to treat hepatitis C that has low toxicity to the host 

Therefore, it is an object of the present invention to provide a coiiq)ound, method 
and composition for the treatment of a host infected with hepatitis C virus. 



15 



20 



SUMMARY OF THE INVENTION 

Compounds, methods and compositions for the treatment of hepatitis C infection are 
described that include an effective hepatitis C treatment amount of a /5-D- or ^L-nucleoside 
of the Formulas (T) - (XVHI), or a pharmaceutically acceptable salt of prodrug thereof 

In a first principal embodiment, a compound of Fonnula I, or a pharmaceutically 
acceptable salt or prodrug thoreof, is provided: 



R'O. 




OR' 



0) 



wherein: 



K\ and are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
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sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 

wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of axyl given herein; a lipid, iacluding a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 

group which when administered, in vivo is capable of providing a conq)ound wherein R\ 

or is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR*, NR''R^ or SR*; 

and are iadependently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR*, NR*NR^ or SR^ and 

R* and R* are independently hydrogea, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a second principal embodiment, a compound of Formula II, or a phaimaceuticaUy 
acceptable salt or prodrug thereof, is provided: 




(H) 

wherein: 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phosphohpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein K\ R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR*, NR*R^ or SR*; 
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X' and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR"*, NR'*NR^ or SR^ and 

R* and R^ are indqpendently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a third principal embodiment, a compound of Formula IDL, or a pharmaceutically 
accqptable salt or prodrug thereof is provided: 



wherein: 

R', R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R', R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR*R* or SR*; 

X' and X^ are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
0R\ NR'^^ or SR^ and 

R* and R* are mdependently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(m) 
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In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 

acceptable salt or prodrug thereof, is provided: 

Y 




m 

wherdn: 

R', and R^ are independently H, phoq)hate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (mcluding lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionaUy substituted witti one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phosphoUpid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R , R 
or R^ is independently H or phosphate; 

Y is hydrogai, bromo, chloro, fluoro, iodo, OR*, NR*R* or SR*; 

X* is selected fit>m the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR*, NR'^^ or SR^ and 

R^ and R' are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof; is provided: 
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Y 




(V) 

K\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug)', acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a catbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administCTed in vivo is capable of 
providing a compound wherein K\ or R' is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR^R' or SR*; 

X* is selected fiom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyaUcyl. chloro, bromo, fluoro, iodo, OR'', NR'^^ or SR^ and 

R" and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a sixth principal embodiment, a compound of Formula VI, or a phannaceuticaUy 
acceptable salt or prodrug thereof, is provided: 
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R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted witii one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically accqptable leaving groiq) which when administered in vivo is capable of 
providing a compound wherein rS R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR'^R^ or SR"*; 

is selected fi-om the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, COalkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR'^NR^ or SR^; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a seventh principal embodiment, a compound selected from Formulas Vn, Vm 
and DC, or a phannaceutically acceptable salt or prodrug thereof, is provided: 

Base 



R*0 




R'O. 




r"o^ 



OR' 



wherein: 



(vn) 



(vm) 



(DO 



Base is a purine or pyrimidine base as defined herein; 

r\ and are independentiy H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate estar including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl gjven herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically accqjtable leaving group which when administered in vivo is capable of 
providing a compound wherein R\ R^ or R' is independently H or phosphate; 
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R* is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 

vinyl, 2-Br-ethyl, -C(0)0(alkyl), .C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 

-0(Iower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, -NHGower 

alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 

XisO, S, S02orCH2. 

In a eighth principal embodiment, a compound of Formulas X, XI and XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided: 




PO (XI) (XII) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

K\ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower. alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ R^ or R^ is independently H or phosphate; 

is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyU -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -OGower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

r' is hydrogen, 0R\ hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -OGower acyl), -0(alkyl), - 
OOower alkyl), -O(alkCTyl), chlorine, bromine, iodine, NO2, NH2, -NHOower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
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In a ninth principal embodiment a compomid selected from Formulas XHI, XIV and 
XV, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 




Base 



R*0 




Base 



^ O-s. Base 



OR' 



(xm) 



(XIV) 



(XV) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionaUy substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an Mnino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R\ R^ or R^ is independently H or phosphate; 

R* is hydrogen, hydroxy, alkyl (including lower alkyl). azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl). -C(0)0(lower alkyl). -0(acyl), -OGower acyl), -0(a]kyl), -OCower 
alkyl). -0(alkenyl), chloro, bromo, fluoro. iodo. NO2, NHj, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 

In a tenth principal embodiment the invention provides a compound of Formula 
XVI, or a pharmaceutically acceptable salt or prodrug thereof: 



R'O 




Base 



R'' R' 

(XVD 
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Base is a purine or pyrimidine base as defined herein; 



and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described m the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkyuyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -lSlH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R"^ and R^ are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), "0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, 
-NH(lower alkyl), •NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

and R^^ are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R'' and R^ R' and R^^ R* and R^ or R* and R^^ can come together to form a 
pi bond; and 

XisO,S,S02orCH2. 

In a elevOTth principal embodiment the invention provides a con^iound of Formula 
XVn, or a pharmaceutically acceptable salt or prodrug thereof: 




(XVn) 
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wherein: 

Base is a ptirine or pyriroidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phosphohpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leavmg group which when administered in vivo is capable of 
providing a compoimd wherein R^ or R^ is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (includmg lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl. -C(0)0(alkyl), -C(0)0(lower alkyl), -O(aGyl), -OGower acyl), -0(alkyl), -OGower 
alkyl), .O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHaower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^ hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -OGower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), "NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^° is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R'' and R^, or R'^ and R^** can come together to form a pi bond; and 
XisO,S,S02orCH2. 

In an twelfth principal embodiment, the invention provides a compound of Formula 
XVni, or a pharmaceutically acceptable salt or prodrug thereof: 




(xvni) 
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wherein: 

Base is a putiiie or pyrimidine base as defined herein; 

and independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is iudependently H or phosphate; 

R*^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R'^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or di(lower- 
alkyl)amino; 

R^ is H, alkjd (including lower alkyl), chlorine, bromine or iodine; 
altematively, R'' and R^ or R^ and R^ can come together to form a pi bond; 
XisO,S,S02orCH2. 

The /3-D- and jS-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein- One can readily 
determine the spectrum of activity by evaluating the compound in the assays described 
herein or with another confiirmatory assay. 

In one raibodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compound necessary to reduce the plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
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EC50). In preferred embodiments the conq)ound exhibits an EC50 of less than 25, 15, 10, 5, 
or 1 micromolar. 

In another embodiment, flie active compoimd can be administered in combination or 
altanation with another anti-HCV agent In combination therapy, an effective dosage of 
two or more agents are administered together, whereas during alternation therapy an 
effective dosage of each agent is administered serially. The dosages will depend on 
absorption, inactivation, and excretion rates of the drug as well as other fectors known to 
those of skill in the art It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be fiirther understood ttiat for any particular 
subject, specific dosage regimens and schedules diould be adjusted over time according to 
the individual need and the professional judgment of the person administering or 
supervising tiie administration of the compositions. 

Nonlimiting examples of antiviral agents that can be used in combination with tiie 
compounds disclosed herein include: 

(1) an interferon and/or ribavirin (Battaglia, AM. et aL, Ahtt. Phaimacga^ 34:487- 
494, 2000); Berenguer, M. et al. Antivir. Ther. 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al. Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et aL, Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al.. Preparation and use of amino acid 
derivatives as anti-viral agents. German Patent PubUcation DE 19914474; Tung et al. 
Inhibitors of serine proteases, pariicularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that temiinate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al. Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives (Sudo K. et al.. Biochemical and Biophysical Research Communications. 
238:643-647, 1997; Sudo K. et al. Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, flie former substituted on tiie amide witii a 14 carbon 
chain and the latter processing a/?ara-phenoxyphaiyl group; 

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 
HPLC assay witti an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al.. 



18 



wo 01/90121 PCT/USOl/16671 
Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 

cinnamoyl moiety substituted with a long aJkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kalduchi N. et al. J. BBS Letters 
421:217-220; TakeshitaN. etal. Analytical Biochemistry 2A7:2A2-246y 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al, Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633, isolated from the fimgus Penicillium griscqfuluum, which demonstrates 
activity in a scintillation proximity assay (Chu M. et al., Bioorganic and Medicinal 
Chemistry Letters 9:1949-1952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(Qasim M.A. et al. Biochemistry 36:1598-1607, 1997); 

(8) HCV helicase inhibitors (Diana G.D. et al.. Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et al. 
Piperidine derivatives, pharmaceutical compositions Oiereof and their use in the treatment 
of hepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. et al. Virology 249:108-118, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et al., 
Hepatology 22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the HCV RNA (Alt M. et al. 
Archives of Virology 142:589-599, 1997; Galderisi U. et al. Journal of Cellular Physiology 
181:251-257, 1999); 

(11) Inhibitors of IRES-dependent faranslation (Ikeda N et al. Agent for the 
prevention and treatment of hepatitis C. Japanese Patent Publication JP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent PubUcation IP- 
10101591); 
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(12) Nuclease-resistant ribozymes (Maccjak D.J. et al., Hepatology 30. abstract 995, 

1999); and 

(13) Other misceUaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et a/.), alkyl lipids (a.S. Patemt No. 5,922,757 to Chojkier et 
al.), vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al,), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al.), 
benzenedicatboxamides (U.S. Patent No. 5,633,388 to Diana et al.), polyadenyUc acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al.), 2',3'-dideoxyinosine (U.S. Patent 
No. 5,026,687 to Yarchoan et al.), and benzimidazoles (U.S. Patent No. 5,891,874 to 
Colacino et al.). 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 provides the structure of various non-limiting examples of nucleosides of 
the present invention, as weU as other known nucleosides, FIAU and Ribavirin, which are 
used as comparative examples in the text. 

Figure 2 is a line graph of the pharmacokinetics (plasma concentrations) of P-D-2'- 
CHa-riboG administered to six Cynomolgus Monkeys over time after administration. 

Figure 3a and 3b are line graphs of the pharmacokinetics (plasma concraitrations) of 
P-D-2*-CH3-riboG administered to Cynomolgus Monkeys eiUier intravenously (3a) or 
orally (3b) over time after administration. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention as disclosed herein is a compound, method and composition for the 
treatment of hepatitis C in humans or other host animals, that includes administering an 
effective HCV treatment amount of a /J-D- or 0-L-nucleoside as described herein or a 
pharmaceutically acceptable salt or prodrug thereof optionally m a phannaceutically 
acceptable carrier. The compounds of this invention either possess antiviral (i.e., anti-HCV) 
activity, or are metabolized to a compound that exhibits such activity. 



20 



wo 01/90121 PCTAJSOl/16671 
la suininary, the present invention includes the following features: 

(a) jS-D- and j8-L-nucleosides, as described herein, and phannaceutically 
acceptable salts and prodrugs th^eof; 

(b) i3-D- and j3-L-nucleosides as described herein, and phannaceutically 
acceptable salts and prodrugs thereof for use in the treatment or prophylaxis of an HCV 
infection, especially in individuals diagnosed as having an HCV infection or being at risk 
for becoming infected by HCV; 

(c) use of these /3-D- and jS-L-nucleosides, and phannaceutically acceptable salts 
and prodrugs thereof m the manufacture of a medicament for treatment of an HCV 
infection; 

(d) pharmaceutical formulations comprising the ^D- or /S-L-nucleosides or 
phaimaceutically acceptable salts or prodrugs thereof together with a phannaceutically 
acceptable carrier or diluent; 

(e) jS-D- and jS-L-nucleosides as described herein substantially in the absence of 
enantiomers of the described nucleoside, or substantially isolated from other chemical 
entities; 

(f) ' processes for the preparation of jS-D- and iS-L-nucleosides, as described in 
more detail below; and 

(g) processes for the preparation of /3-D- and /3-L-nucleosides substantially in the 
absence of enantiomers of the described nucleoside, or substantially isolated from other 
chemical entities. 

L Active Compound, and PhvsiologlcaUv Acce ptable Salts and Prodrugs Thereof 

In a first principal embodiment, a compound of Formula I, or a phannaceutically 
acceptable salt or prodrug thereof, is provided: 
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Y 




wherein: 

r\ and are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R\ R^ 
or R^ is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR^R^ or SR"*; 

and are independently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
0R\ NR'^NR^ or SR^ and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula I, or a phannaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R\ R^ and R^ are independently H or phosphate (preferably H); 
XMsH; 

X^isHorNH2;and 

Y is hydrogra, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a second principal embodiment, a compound of Formula n, or a phannaceutically 
acceptable salt or prodrug th^eof, is provided: 



R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiHzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as desaribed in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherdn R^ R^ or B? is independentty H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR*, NR^* or SR*; 

X* and are independently selected from the group consisting of H, straight chained, 
branched or cycKc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro. iodo, 
OR'*, NR^* or SR^ and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula H, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

rS R^ and R^ are ind^endently H or phosphate (preferably H); 
X*isH; 

X^isHorlSIH2;and 



Y 




wherein: 
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Y is hydrogen, bromo, chloio, fluoro, iodo, NH2 or OH. 

In a third principal embodiment, a conqpound of Formula IE, or a phaimaceutically 
acceptable salt or prodrug thereof, is provided: 



R*, and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted wifli one or 
more substituents as described in the definition of aryl given hereim a Upid, including a 
phosphohpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or othar 
phamiaceutically acceptable leaving group which wheai administered in vivo is enable of 
providing a compound wherein R*, R^ or R^ is independaitly H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR", NR*R^ or SR*; 

and are indepraidently selected firem the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR^ NR'W.' or SR^; and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula m, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

r\ R^ and R' are independently H or phosphate (preferably EQ; 
X^ is H; 



Y 




wherein: 



24 



wo 01/90121 



PCT/USOl/16671 



is H or NHa; and 

Y is hydiogea, biomo, chloro, fl\um}, iodo, NH2 or OH. 

In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereol^ is provided: 



R\ and are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl grot?) is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R , R 
or R^ is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR^R^ or SR^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR^*1SIR^ or SR^ and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R^ R^ and R^ are independently H or phosphate (preferably H); 
X^isHorCH3;and 



Y 




(IV) 



wherein: 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a fiflh principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R'O 




(V) 

wherein: 

K\ and are ind^endently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(mcluding lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl givao herein; a lipid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R*, R^ or R' is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OK*, NR^R^ or SR'*; 

is selected fiorn the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR*, NR^^ or SR^; and 

r" and R' are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 
r', R^ and R' are independently H or phosphate (preferably H); 
X*i8HorCH3;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a sixth principal embodiment, a compoxmd of Formula VI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




5 wherein: 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
10 more substituents as described in the definition of aryl given herein; a Upid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R\ R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^^ or SR^; 

15 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^^, TSIR^^^ or SR^ and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula VI, or a pharmaceutically 
20 acceptable salt or prodrug thereof, is provided wherein: 

R^ R^ and R^ are independently H or phosphate (preferably H); 
is H or CH3; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a seventh principal embodiment, a compoimd selected from Formulas VII, VIE 

and DC, or a pharmaceutically acceptable salt or prodrug thereof is provided: 



tit' 



R'O. 



OR^ OR' 



(vn) 




] tase 



cm 



(DO 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); allcyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituesnts as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceuticaUy acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is independently H or phosphate; 

R** is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl. -C(0)0(alkyl), -C(0)Oaower alkyl). -0(acyl), -Oaower acyl), -0(alkyl), 
-OOower alkyl), -0(alkenyl), CF3. chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower 
alkyl), -NH(acyl), -N(lowei: alkyl)2, -N(acyl)2; and 

XisO,S,S02,orCH2. 

In a first preferred subembodiment, a compound of Formula VII, Vm or DC, or a 
pharmaceuticaUy acceptable salt or prodrug thereof is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
R^, R^ and R' are independently hydrogen or phosphate; 
R^isaUQTl; and 
XisO, S, S02orCH2. 
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In a second preferred subembodiment, a compound of Formula Vn, Vm or DC, or a 

phamiaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ and are hydrogens; 

R^isalkyl; and 

X is O, S, SO2 or CH2. 

In a third preferred subembodiment, a compound of Formula Vn, Vm or DC, or a 
phamiaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ R^ and R^ are independently hydrogen or phosphate; 

R^isalkyl; and 

Xis O. 

In a eighth principal embodiment, a compound of Formula X, XI or XII, or a 
phamiaceutically acceptable salt or prodrug thereof, is provided: 




(X) (XI) (xn) 

wherein: 

Base is a piirine or pyrimidine base as defined herein; 

r\ and are indq)endently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherem the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
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phaimaceutically acceptable leaving group which when administered in vivo is capable of 

providing a compound wherein R\ or is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (includmg lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), -0(lower 
alkyl), -O(alkOTyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHGower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R*^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -OGower acyl), -O(alkyl), - 
0(lower alkyl), -.O(alkenyl), chlorine, bromine, iodine, NO2, NH2, -NH(lower alkyl), - . 
NH(acyl), -N(loweralkyl)2, -N(acyl)2; and 

XisO, S, S02orCH2. 

In a first preferred subembodiment, a compound of Formula X, XI or XII, or a 
phaimaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
R\ R^ and R^ are independently hydrogen or phosphate; 
R^ is alkyl; and 
XisO,S,S02orCH2. 

In a second preferred subembodiment, a compound of Formula X, XI or Xn, or a 
phaimaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
r\ R^ and R^ are hydrogens; 
R^ is alkyl; and 
XisO,S,S02orCH2. 

In a third preferred subembodiment, a compound of Formula X, XI or XII, or a 
phannaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

r\ R^ and R^ are independently H or phosphate; 
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R^isalkyUand 
Xis O. 

In even more preferred subembodiments, a compound of Formula XI, or its 
pharmaceutically acceptable salt or prodrug, is provided: 



Base is a purine or pyrimidine base as defined herein; optionally substituted with an amine 
or cyclopropyl (e.g., 2-ainino, 2,6-diamino or cyclopropyl guanosine); and 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower aUcyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is independently H or phosphate. 

In a ninth principal embodiment a compound selected firom Formula XIII, XIV or 
XV, or a pharmaceutically acceptable salt or prodmg thereof; is provided: 




(XI) 



wherein: 




(xm) 



(XIV) 



(XV) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 
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R\ and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 

more substituents as described in the definition of aryl given herein; a Upid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable of 

providing a compoxmd wherem R^ or R^ is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -0(acyl), -0(lower acyl), -0(alkyl), ^OGower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; and 

XisO, S, S02orCH2. 

In a first preferred subembodiment, a compound of Formula Xin, XIV or XV, or a 
pharmaceutically acceptable salt or prodmg thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ R^ and R^ are independently hydrogen or phosphate; 

R^is alkyl; and 

Xis O, S, S02 0rCH2. 

In a second preferred subembodiment, a compound of Formula XIE, XIV or XV, or 
a pharmaceutically acceptable salt or prodrug thereof is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

r\ R^ and R^ are hydrogens; 

R^is alkyl; and 

XisO,S,S02orCH2. 

In a Aird preferred subOTibodiment, a compound of Formula XIII, XTV or XV, or a 
* pharmaceutically acceptable salt or prodmg thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 



32 



wo 01/90121 PCTAJSOl/16671 
B}, and are independently hydrogen or phosphate; 

R^isalkyl;and 

Xis O. 

In a tenth principal ranbodiment the invention provides a compound of Formula 
XVI, or a phamiaceutically acceptable salt or prodrug thereof: 




(XVD 

wherein: 

Base is a purine or pyrimidine base as dejSned herein; 

10 R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 

15 phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceuticaUy acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R* and R^ are independently H or phosphate; 

is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl). -0(acyl), -0(lower acyl), -O(alkyl), -OGower 
20 alkyl), -O(alkenyl), chloro, bromo. fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

r' and R' are independently hydrogen, OR^ hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vmyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl). -O(lower 
acyl), -0(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, 
25 -NHGower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; 

R* and R^° are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
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alternatively, R' and R', R' and R^°, R* and R', or R^ and R^° can come together to form a 
pi bond; and 

XisO.S, S02 0rCH2. 

In a first preferred subembodiment, a compound of Formula XVI, or its 
phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is mdependently H or phosphate; (3) 
R* is alkyl; (4) R' and R' are independently OR^ alkyl, alkenyl, alkynyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, NO2. amino, loweralkylamino or diaoweralkyl)amino; 
(5) R* and R^° are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; and (6) X is O, S, SO2 or CH2. 

In a second preferred subembodimait, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate (including 
monophosphate, diphosphate, tiiphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including aUcyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a Upid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phaimaceutically acceptable leavmg group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R<* is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy. 0-alkyl, 0-alkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino, or diOoweralkyl)amino; (4) r' and R' are 
independently OR^ (5) R* and r'° are independently H, alkyl (including lower alkyl). 
chlorine, bromine, or iodine; and (6) X is O, S, SO2 or CH2. 
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In a third preferred subembodiment, a compound of Formula XVI, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

aryialkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substitaents as described in the deJSnition of aryl 

^ven herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

R^ is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 

iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R^ and R^ are 

independently OR^ alkyl, alkenyl, alkynyl, Br-vmyl, O-alkenyl, chlorine, bromine, iodine, 

NO2, amino, loweralkylamino or di(loweralkyl)amino; (5) R® and R^° are H; and (6) X is O, 

S, SO2 or CH2. 

In a fourth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate (includmg 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
aryialkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substitaents as described in the definition of aryl. 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R'^ and R^ are 
independently OR^, alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
NO2, amino, loweralkylamino, or diOoweralkyl)amino; (5) R^ and R^^ are independently H, 
alkyl (including lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

In a fifth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate (including 
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monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino add; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein is independently H or phosphate; (3) 
is alkyU (4) R' and R' are independaitly OR*; (5) R* and R^" are independently H, alkyl 
(including lower alkyl), chlorine, bromine or iodine; and (6) X is O, S, SO2 or CH2. 

In a sixth preferred subranbodiment, a conapound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R* is independentiy H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(includmg lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, mcluding a phosphohpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R** is alkyl; (4) R' and R" are independently OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
diaoweralkyl)amino; (5) R' and R" are H; and (6) X is O, S, SO2, or C3l2. 

In a seventh preferred subembodiment,' a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabiUzed phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionaUy substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (3) 
R^ is alkyl; (4) R' and R' are independently OR^ alkyl (including lower alkyl), alkenyl. 
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alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 

di(loweralkyl)amino; (5) and R^*' are independently H, alkyl (including lower alkyl), 

chlorine, bromine or iodine; and (6) X is O. 

In a eighth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R'' 
and R^ are independently OR^; (5) R^ and R^® are hydrogen; and (6) X is O, S, SO2 or CH2. 

In a ninth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R* is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the defmition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceuticaUy acceptable leaving group which when administered in 
vivo is enable of providing a compound wherein R^ is independently H or phosphate; (3) 
R*^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R^ 
and R^ are independently OR^ (5) R^ and R^^ are independently H, alkyl (including lower 
alkyl), chlorine, bromine or iodine; and (6) X is O. 

In a tenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodmg, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R' is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrag); acyl 

(including lowta- acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and braizyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving groi^ which when administered in 

vivo is c{q)able of providing a compound wherein R' is independently H or phosphate; (3) 

is alkyl (including lower alkyl), alkenyl, alkyayl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R' 

and R' are independently OR^ alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, O- 

alkenyl, chlorine, bromine, iodine, NO2, aniino, loweralkylamino, or diGoweralkyl)amino; 

(5) R' and R" are hydrogen; and (6) X is O. 

In an eleventh preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R* is independently H or phosphate; (3) R* is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R and R 
are independently OR^; (5) R* and R" are hydrogen; and (6) X is O, S, SO2 or CH2. 

In a twelfth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R* is independently H or phosphate; (3) R^ is alkyl; 
(4) R' and R' are independently OR^; (5) R* and R*° are hydrogen; and (6) X is O, S, SO2, 
or CH2. 

In a thirteenth preferred subembodimrait, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate; (3) R*' is alkyl; 
(4) R' and R' are independently OR^ (5) R* and R'° are independently H, alkyl (including 
lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

hi a foiuteenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate; (3) R* is alkyl; 
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(4) R' and are independently OR^ alkyl (including lower alkyl), alkenyl, alkynyl, Br- 

vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
diOowera]kyl)amino; (5) R* and R^° are hydrogeai; and (6) X is O. 

In even more preferred subembodiments, a conq)oimd of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R' is hydrogen; (3) R* is methyl; (4) R' and R' are hydroxyl; 

(5) R* and R"* are hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R' is hydrogen; (3) R* is methyl; (4) R' and R' are hydroxyl; 
(5) R' and R*° are hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R^ is hydrogen; (3) R* is methyl; (4) R' and R' are 
hydroxyl; (5) R* and R'° are hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R* is hydrogen; (3) R** is methyl; (4) R' and R' are 
hydroxyl; (5) R* and R*° are hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R* is hydrogen; (3) R** is methjd; (4) r' and R' are hydroxyl; 
(5) R^ and R'" are hydrogen; and (6) X is O; ' 

(1) Base is adenine; (2) R* is phosphate; (3) R^ is methyl; (4) R' and R' are 
hydroxyl; (5) R* and R"* are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R* is ethyl; (4) R' and R' are hydroxyl; 
(5) R' and R*" are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R" is propyl; (4) R' and R' are hydroxyl; 
(5) R^ and are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R^ is hydrogen; (3) is butyl; (4) R' and R' are hydroxyl; 
(5) R* and R^° are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R* is hydrogen; (3) R* is methyl; (4) R' is hydrogen and R' 
is hydroxyl; (5) R* and R'" are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) r' is hydrogen; (3) R* is methyl; (4) R' and R' are hydroxyl; 
(5) R* and R^° are hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R^ is hydrogen; (3) R* is methyl; (4) R' and R' are hydroxyl; 
(5) R' and R*° are hydrogen; and (6) X is SO2; 
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(1) Base is adenine; (2) is hydrogen; (3) is methyl; (4) R^ and R are hydroxyl; 

(5) R* and R^° are hydrogen; and (6) X is CH2; 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVn, or a pharmaceutically acceptable salt or prodrug thereof: 

^'^^ Base 



R 



7 



(xvn) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

is H; phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 
ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a Upid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein is 
independently H or phosphate; 

R« is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl), -OOower acyl), -0(alkyl), -0(lbwer 
alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl). - 
N(lower alkyl)2, -N(acyl)2; 

r' and R' are independently hydrogen, OR^ hydroxy, alkyl (including lower alkyl). azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl). -OOower 
acyl), -0(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^° is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

alternatively, R' and R', or R' and R*'* can come together to form a pi bond; and 
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Xis O, S, S02orCH2. 

In a first preferred subembodiment, a compoxind of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aiyl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
^nvo is capable of providing a compound wherein R* is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyi, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R*' 
and R^ are mdependently hydrogen, OR^, alkyl (including lower alkyl), alkenyi, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)-amino; (5) R*^ is H; and (6) X is O, S, SO2, or CH2. 

In a second preferred subembodiment, a compoimd of Formula XVn, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyi, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R'^ 
and R^ are independently OR^; (5) R^^ is H, alkyl (including lower aUcyl), chlorine, 
bromine, or iodine; and (6) X is O, S, SO2 or CH2. 

In a third preferred subembodiment, a compoimd of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 



41 



wo 01/90121 PCTAJSOl/16671 

pyrimidine base as defined herein; (2) is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including, lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of ar>i 
given herein; a lipid, including a phosphohpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a conQ>ound wherein R* is independently H or phosphate; (3) 
R* is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or diOoweralkyl)amino; (4) R' 
and R' are indq>endently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(lowera]kyl)-amino; (5) R*° is H. alkyl (including lower alkyl), chlorine, bromine or 
iodine; and (6) X is O. 

In a fourth preferred subembodiment, a conq>ound of Formula XVn, or its 
phaxmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkjd); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a Upid, including a phosphohpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which ^en administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or diOoweralkyOamino; (4) R' 
and R' are independently OR^ (5) R^" is H; and (6) X is O, S, SO2 or CH2. 

In a fifth preferred subembodiment, a compound of Formula XVn, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other phannaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R^ 

and R^ are independently OR^ (5) R^° is H, alkyl (including lower alkyl), chlorine, bromine 

or iodine; and (6) X is O. 

M a sixth preferred subembodiment, a compound of Formula XVn, or its 
pharaiaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as deiSned herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phmyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R*^ 
and R^ are independently hydrogen, OR^ alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R^*^ is H; and (6) X is O. 

In a seventh preferred subembodiment, a compound of Formula XVII, or its 
pharaiaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(includmg lower acyl); alkyl (including lower alkyl); sulfonate ester mcluding alkyl or 
arylalkyl sulfonyl includmg methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
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R* is alkyl (including lower alkyl), alkenyL, aUcynyl, Br-vinyl, hydroxy, 0-aUcyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)aminD; (4) 
and R' are ind^endentiy OR^; (5) R^" is H; and (6) X is O. 

14 an ei^fh preferred subembodiment, a compound of Formula XVII, or its 
phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R* is alkyl; 
(4) R' and R' are independently hydrogen, 0R\ alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
diCoweralkyl)-amino; (5) R*° is H, allQrl (including lower alkyl), chlorine, bromine or 
iodine; and (6) X is O, S, SO2, or CH2. 

In a ninth preferred subembodiment, a compound of Formula XVn, or its 
phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) B} is independently H or phosphate; (3) R* is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R' and R' 
are independently OR^; (5) R^° is H; and (6) X is O, S, SO2, or CH2. 

In a tenth preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (I) Base is a purine or 
pyrimidine base as defined herem; (2) R' is independently H or phosphate; (3) R* is alkyl; 

(4) R' and R' are independently OR^ (5) R*** is H; and (6) X is O, S, SO2, or CH2. 

In even more preferred subembodiments, a compound of Formula XVH, or its 
phaimaceutically acceptable salt or prodmg, is provided in which: 

(1) Base is adenine; (2) R* is hydrogen (3) R^ is methyl; (4) R' and R" are hydroxyl; 

(5) R*° is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R* is hydrogen; (3) R^ is methyl; (4) R' and R' are hydroxyl; 
(5) R*° is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R' is hydrogem (3) R** is methyl; (4) R' and R' are 
hydroxyl; (5) R^° is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R^ is hydrogen; (3) R^ is methyl; (4) r' and R' are 
hydroxyl; (5) R*" is hydrogai; and (6) X is O; 
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(1) Base is uracil; (2) is hydrogen; (3) is methyl; (4) R' and R' are hydroxyl; 
(5) R^° is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R^ is phosphate; (3) R* is methyl; (4) R' and R' are 
hydroxyl; (5) R*" is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R^ is hydrogen; (3) R* is ethyl; (4) R' and r' are hydroxyl; 
(5) R*° is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R* is hydrogen; (3) R* is propyl; (4) R' and R' are hydroxyl; 
(5) R^** is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R** is butyl; (4) R"' and R' are hydroxyl; 
(5) R'° is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R* is mefliyl; (4) R' and R' are hydroxyl; 
(5) R'** is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) r' is hydrogen; (3) R* is methyl; (4) r' and R' are hydroxyl; 
(5) R" is hydrogen; and (6) X is SO2; or 

(1) Base is adenine; (2) R' is hydrogen; (3) R* is methyl; (4) R' and R^ are hydroxyl; 
(5) R'° is hydrogen; and (6) X is CH2. 

In an twelfth principal embodiment the invention provides a compound of Formula 
XVJn, or a phannaceutically acceptable salt or prodrug thereof: 



r' is independently H; phosphate (including monophosphate, diphosphate, triphosphate, or 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl. 




(xvni) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 
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wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 

group which when administered in ^nvo is capable of providing a compound wherein is 

independentiy H or phosphate; 

is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vmyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), -OOower 
alkyl), -O(alkeuyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, lower alkylamino, or 
di(loweralkyl)amino; 

R* is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^, or R^ and R^ can come together to form a pi bond; 

Xis O, S, S02orCH2. 

In a first preferred subembodiment, a compoimd of Formula XVni, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabiUzed phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and beiizyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a Upid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phaimaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independentiy H or phosphate; (3) 
R^ is alkyl; (4) R'' and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), 
alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, 
loweralkylamino or diaoweralkyl)amino; (5) R** is H, alkyl (including lower alkyl), 
chlorine, bromine or iodine; and (6) X is O, S, SO2 or CH2. 

In a second preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) is independently H; phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester racluding alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a Upid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other phannaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di-(loweralkyl)amino; (4) R^ 

and R^ are independently OR^; (5) R^ is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O, S, SO2 or CH2. 

In a third preferred subembodiment, a compound of Formula XVHI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrag); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an ammo acid; a carbohydrate; a peptide; a 
cholesterol; or other phamiaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vmyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylammo, or di(lower-alkyl)amino; (4) R^ 
and R^ are independently hydrogen, OR^ alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R^ is H; and (6) X is O, S, SO2 or CH2. 

In a fourth preferred subembodiment, a compound of Formula XVUI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is mdependently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl uicluding methanesulfonyl and benzyl, wherein the phenyl group is 
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Optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R^ 

and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynyl, 

Br-vinyl, O-aUcenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 

di(loweralkyl)amino; (5) R^ is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

and(6)Xis O. 

In a fifth preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrag, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodmg); acyl 
(including lower acyl); alkyl (mcluding lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl mcluding methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of axyl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R'' 
and R^ are independently OR^ (5) R^ is H; and (6) X is O, S, SO2, or CH2. 

In a sixth preferred subembodiment, a compound of Formula XVni, or its 
pharmaceutically acceptable salt or prodmg, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the defmition of aryl 
given herein; a lipid, including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compoxmd wherein R^ is independently H or phosphate; (3) 
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is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)ainino; (4) R 

and R^ are independently OR^; (5) R^ is H, alkyl (including lower alkyl), chlorine, bronaine, 

or iodine; and (6) X is O. 

5 In a seventh preferred subembodiment, a compound of Formula XVIII, or its 

phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (mcluding 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodmg); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester includmg alk>d or 

10 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providuig a compound wherein R^ is independently H or phosphate; (3) 

15 R^ is alkyl (mcluding lower alkyl), alkenyl, aUcynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or diGoweralkji)amino; (4) R 
and R' are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynjd, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
diGoweralkyl)amino; (5) R* is H; and (6) X is O. 

20 an eighth preferred subembodiment, a compound of Formula XVin, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) r' is independently H or phosphate; (3) R* is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R and R 

25 are independently OR^; (5) R* is H; and (6) X is O, S, SO2 or CH2. 

In a ninth preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R^ is alkyl; 
(4) R' and R^ are independently OR^ (5) R** is H; and (6) X is O, S, SO2, or CH2. 

30 a tenth preferred subembodiment, a compound of Formula XVin, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R* is independently H or phosphate; (3) R is alkyl; 

(4) R' and R' are independently OR^; (5) R* is H; and (6) X is O. 

In even more preforcd subembodiments, a compoimd of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R' and R' are hydroxyl; 

(5) R* is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R* is hydrogen; (3) R** is methyl; (4) R' and R' are hydioxyl; 
(5) R' is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R' is hydrogen; (3) R** is methyl; (4) R' and R' are 
hydroxyl; (5) R* is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R* is hydrogen; (3) R* is methyl; (4) R' and R' are 
hydroxyl; (5) R' is hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R' is hydrogen; (3) R* is methyl; (4) R^ and R' are hydroxyl; 
(5) R^ is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) is phosphate; (3) R* is methyl; (4) R' and R' are 
hydroxyl; (5) R' is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R* is hydrogen; (3) R* is ethyl; (4) R' and R' are hydroxyl; 
(5) R' is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R^ is propyl; (4) R"^ and R' are hydroxyl; 
(5) R^ is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R^ is butyl; (4) R' and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R^ is hydrogen; (3) R' is methyl; (4) R'^ and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) r' is hydrogen; (3) R* is methyl; (4) R' and R" are hydroxyl; 
(5) R* is hydrogen; and (6) X is SO2; or 

(1) Base is adenine; (2) R* is hydrogen^ (3) R* is methyl; (4) R' and R' are hydroxyl; 
(5) R" is hydrogen; and (6) X is CH2. 
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The iS-D- and jS-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particxilarly herein. One can readily 
5 determine the spectrum of activity by evaluating the compound in the assays described 

herein or with another confirmatory assay. 

In one embodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compoimd necessary to reduce the plaque nmnber of the virus in 
vitroy according to methods set forth more particularly herein, by 50% (i.e. the compound's 
10 ECso). In preferred embodiments the compound exhibits an EC50 of less than 15 or 10 
micromolar, when measured according to the polymerase assay described in Ferrari et al, 
Jnl ofVir., 73:1649-1654, 1999; Ishii et al, Hepatology, 29:1227-1235,1999; Lohmann et 
al, Jnl of Bio. Chem., 274:10807-10815, 1999; or Yamashita et al, Jnl of Bio. Chem., 
273:15479-15486, 1998. 

15 The active compound can be administered as any salt or prodrug that upon 

administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself. Nonlimiting examples are the phaimaceutically 
acceptable salts (alternatively referred to as ^'physiologically acceptable salts*"), and a 
compound that has been alkylated or acylated at the 5'-position or on the purine or 

20 pyrimidine base (a type of "pharmaceutically acceptable prodrug'O. Further, tiie 
modifications can affect the biological activity of the compound, in some cases increasing 
the activity.over the parent compound. This can easily be assessed by preparing the salt or 
prodrug and testing its antiviral activity according to the methods described herem, or other 
methods known to those skilled in the art. 



25 n. Definitions 

The term alkyl, as used herem, imless otherwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically Ci to 
Cio, and specifically includes methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl, 
r-butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, 



51 



wo 01/90121 PCT/USOl/16671 
cyclohexylmethyl, 3-methylpentyl, 2,2-dmiethylbutyl, and 2,3-dimethylbutyl. The term 

includes botii substituted and unsubstituted alkyl groups. Moieties with which the alkyl 

groiQ) can be substituted are selected from the group consisting of hydroxyl, amino, 

alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic 

5 acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as known to 

those skilled in the art, for example, as taught in Greene, et al. Protective Groups in 

Drpanic Synthesis. John Wiley and Sons, Second Edition, 1991, hereby incorporated by 

reference. 

The term lower alkyl, as used herein, and unless otherwise specified, refers to a Ci to 
10 C4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) alkyl 
group, including both substituted and unsubstituted forms. Unless otherwise specifically 
stated in this appUcation, when alkyl is a suitable moiety, lower alkyl is preferred. 
Similarly, when alkyl or lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl 
is preferred. 

15 The term alkylamino or arylamino refers to an amino group that has one or two alkyl 

or aryl substituents, respectively. 

The term '^protected" as used herein and unless otherwise defined refers to a group 
tiiat is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or 
for other purposes. A wide variety of oxygen and nitrogen protecting groups are known to 
20 those skilled in the art of organic synthesis. 

The term aryl, as used herein, and unless otherwise specified, refers to phenyl, 
biphenyl, or naphthyl, and preferably phenyl. The term includes both substituted and 
unsubstituted moieties. The aryl group can be substituted with one or more moieties 
selected firom the group consisting of hydroxyl, amino, alkylamino, arylamino, alkoxy, 
25 aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, 

either unprotected, or protected as necessary, as known to those skilled in the art, for 
example, as taught in Greene, et al. Protective Groups in Or ganic Synthesis, John Wiley 
and Sons, Second Edition, 1991. 

The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent The 
30 term aralkyl or axylalkyl infers to an aryl group with an alkyl substituent. 

The term halo, as used herein, includes chloro, bromo, iodo, and fluoro. 
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The term purine or pyrimidine base includes, but is not limited to, adenine, N^- 

alkylpurines, N^-acylpmines (wherein acyl is C(0)(alkyl, aryl, alkylaryl, or arylalkyl), N^- 

benzylpurine, N^-halopurine, N^-vinylpurine, N^-acetylenic purine, N^-acyl purine, 

N^-hydroxyalkyl purine, N^-thioalkyl purine, N^-alkylpurines, N^-alkyl-6-thiopurines, 

thymine, cytosine, 5-fluorocytosine, 5-methylcytosine, 6-azapyrimidine, including 

6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5-halouracil, including 5-fluorouracil, 

C^-alkylpyrimidines, C^-benzylpyrimidines, C^-halopyrimidines, C^-vinylpyrimidine, C^- 

acetylenic pyrimidine, C^-acyl pyrimidine, C^-hydroxyalkyl purine, C^-amidopyrimidine, 

C^-cyanopyrimidine, C^-nitropyrimidine, C^-aminopyrimidine, N^-alkylpurines, N^-alkyl- 

6-thiopurines, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl, imidazolopyridinyl, 

pyrrolopyrimidinyl, and pyrazolopyrimidinyl. Purine bases include, but are not limited to, 

guanine, adenine, hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen 

and nitrogen groups on the base can be protected as necessary or desired. Suitable 

protecting groups are well known to those skilled in the art, and include trimethylsilyl, 

dimethylhexylsilyl, f-butyldimethylsilyl, and f-butyldiphenylsilyl, trityl, alkyl groups, and 

acyl groups such as acetyl and propionyl, methanesxilfonyl, and p-toluenesulfonyl. 

The term acyl refers to a carboxylic acid ester in which the non-caibonyl moiety of 
the ester group is selected jfrom strai^t, branched, or cyclic alkyl or Iowct alkyl, 
alkoxyalkyl including methoxymethyl, aralkyl including ben2yl, aryloxyalkyl such as 
phenoxymethyl, aryl including phenyl optionally substituted with chloro, bromo, fluoro, 
iodo, Ci to C4 alkyl or Ci to C4 alkoxy, sulfonate esters such as alkyl or aralkyl sulphonyl 
including methanesulfonyl, the mono, di or triphosphate ester, trityl or monomethoxytrityl, 
substituted benzyl, trialkylsilyl (e.g. dimethyl-t-butylsilyl) or diph^iyhnethylsilyl. Aryl 
groups in the esters optimally comprise a phenyl group. The term "lower acyl" refers to an 
acyl group in which the non-carbonyl moiety is a lower alkyl. 

As used herein, the term "substantially free of or "substantially in the absence of 
refers to a nucleoside composition that includes at least 85 or 90% by weight, preferably 
95% to 98 % by weight, and even more preferably 99% to 100% by weight, of the 
designated enantiomer of that nucleoside. In a preferred embodiment, in the methods and 
compounds of this invention, the compounds are substantially free of enantiomers. 
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Similarly, the term "isolated" refers to a nucleoside composition that includes at 

least 85 or 90% by weight, preferably 95% to 98 % by weight, and even more preferably 

99% to 100% by weight, of the nucleoside, the remainder comprising other chemical 

species or enantiomers. 

The term •*indq)endentl/' is used herein to indicate that the variable which is 
independently applied varies independently from plication to £^lication. Thus, in a 
compound such as R'^XYR", wherem R" is ^independently carbon or nitrogen," both R" can 
be carbon, both R" can be nitrogen, or one R" can be carbon and the other R" nitrogen. 

The term host, as used herein, refers to an unicellular or multicellular organism in 
which the virus can replicate, including cell lines and animals, and preferably a human. 
Alternatively, the host can be carrying a part of the hepatitis C viral genome, whose 
replication or function can be altered by the compounds of the present invention. The term 
host specifically refers to infected cells, cells transfected with all or part of the HCV 
genome and animals, in particular, primates (including chimpanzees) and humans. In most 
animal appUcations of the present invention, the host is a human patient. Veterinary 
applications, in certain indications, however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The term **phannaceuticaliy acceptable salt or prodrug" is used throughout the 
specification to describe any pharmaceutically acceptable form (such as an ester, phosphate 
ester, salt of an ester or a related groi^) of a nucleoside compound which, i^on 
administration to a patient, provides the nucleoside compound. Pharmaceutically 
acceptable salts include those derived fix)m pharmaceutically acceptable inorganic or 
organic bases and acids. Suitable salts include those derived fix)m alkali metals such as 
potassium and sodium, alkaline earth metals such as calcium and magnesium, among 
numerous other acids well known in the pharmaceutical art. Pharmaceutically accq>table 
prodrugs refer to a compound that is metabolized, for example hydrolyzed or oxidized, in. 
the host to iform the compound of the present mvention. Typical examples of prodrugs 
include compounds that have biologically labile protecting groups on a fimctional moiety of 
the active compound. Prodrugs include compounds that can be oxidized, reduced, 
aminated, deaminated, hydirbxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, 
dealkylated, acylated, deacylated, phosphorylated, dephosphorylated to produce the active 
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compound. The compounds of this invention possess antiviral activity against HCV, or are 

metabolized to a compound that exhibits such activity. 

m. Nttcleotide Salt or Prodrug Formulations 

In cases where compounds are sufficiently basic or acidic to form stable nontoxic 
5 acid or base salts, adnoinistration of the compound as a pharmaceutically acceptable salt 

may be appropriate. Examples of pharmaceutically acceptable salts are organic acid 
addition salts formed with acids, which form a physiological acceptable anion, for example, 
tosylate, methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, 
ascorbate, ct-ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may also be 
10 formed, including, sulfate, nitrate, bicarbonate, and carbonate salts. 

Pharmaceutically acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a sufficiently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
15 of carboxyUc acids can also be made. 

Any of the nucleosides described herein can be administered as a nucleotide prodrug 
to increase the activity, bioavailability, stabiUty or otherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known. In general, alkylation, 
acylation or other lipophilic modification of the mono, di or triphosphate of the nucleoside 
20 will increase the stability of the nucleotide. Examples of substituent groups that can replace 
one or more hydrogens on the phosphate moiety are alkyl, aryl, steroids, carbohydrates, 
including sugars, 1,2-diacylglycerol and alcohols. Many are described in R. Jones and N. 
Bischofberger, Antiviral Research, 27 (1995) 1-17. Any of these can be used in 
combination with the disclosed nucleosides to achieve a desired effect. 

25 The active nucleoside can also be provided as a 5'-phosphoether lipid or a 5'-ether 

lipid, as disclosed in the following references, which are incorporated by reference herein: 
Kucera, L.S„ N. Iyer, E. Leake, A. Raben, Modest E.K., D.L.W., and C. Piantadosi. 1990, 
'TSfovel membrane-interactive ether lipid analogs that inhibit infectious HIV-1 production 
and induce defective virus formation." AIDS Res. Hum. Retro Viruses. 6:491-501; 

30 Piantadosi, C, J. Marasco C.J., SX. Morris-Natschke, K.L. Meyer, F. Gumus, J.R. Surles, 
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K.S. Ishaq, L.S. Kucera, N. Iyer, C.A. Wallen, S. Piantadosi, and EJ. Modest. 1991. 

"Synfliesis and evaluation of novel ether lipid nucleoside conjugates for anti-HIV activity.** 

J. Med. Chem. 34:1408.1414; Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M. 

Stuhmiller, G.M. T. van Wijk, and H. van den Bosch. 1992. "Greatly enhanced inhibition 

5 of human immunodeficiency virus type 1 replication in CEM and HT4-6C cells by 3*- 

deoxythymidine diphosphate dimyristoylglycerol, a Upid prodrug of 3,-deoxythynudine." 

Antimicrob, Agents Chemother, 36:2025.2029; Hosetler, K.Y., L.M. Stuhmiller, H.B. 

Lentmg, H. van den Bosch, and D.D. Richman, 1990, "Synthesis and antiretroviral activity 

of phospholipid analogs of azidothymidine and other antiviral nucleosides.'* J. Biol Chem, 

10 265:61127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents 
that can be covalently incorporated into the nucleoside, preferably at the 5*-OH position of 
the nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 (Sep. 22, 
1992, Yatvin et al)\ 5,194,654 (Mar. 16, 1993,.Hostetler et al, 5,223,263 (June 29, 1993,. 

15 Hostetler et aL); 5,256,641 (Oct. 26, 1993, Yatvin et al)\ 5,41 1,947 (May 2, 1995, Hostetler 
et al); 5,463,092 (Oct 31, 1995, Hostetler et aL); 5,543,389 (Aug. 6, 1996, Yatvin et al.)\ 
5,543,390 (Aug. 6, 1996, Yatvin et aL); 5,543,391 (Aug. 6, 1996, Yatvin et aL); and 
5,554,728 (Sep. 10, 1996; Basava et aL), all of which are incorporated herein by reference. 
Foreign patent applications that disclose lipophilic substituents that can be attached to the 

20 nucleosides of the present invention, or lipophiUc preparations, include WO 89/02733, WO 
90/00555, WO 91/16920, WO 91/18914, WO 93/00910, WO 94/26273, WO 96/15132, BP 0 
350 287, BP 93917054.4, and WO 91/19721. 

TV. Combmation and Alternation Therapy 

It has been recognized that drug-resistant variants of HCV can emerge after 
25 prolonged treatment with an antiviral agent. Drug resistance most typically occurs by 
mutation of a gene that encodes for an enzyme used in vural replication. The efficacy of a 
drug against HCV infection can be prolonged, augmented, or restored by administering the 
compovmd in combmation or altemation with a second, and perhaps third, antiviral 
compound that induces a different mutation Scorn that caused by the principle drug. 
30 Alternatively, the pharmacokinetics, biodistribution or other parameter of flie drug can be 
altered by such combination or altemation therapy. In general, combination therapy is 
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typically preferred over alternation therapy because it induces multiple simultaneous 

stresses on the virus. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 

(1) an interferon and^or ribavirin (Battaglia, A.M. et al, Ann. Pharmacother. 34:487- 
494, 2000); Berenguer, M. et al. Antivir. Ther. 3(Suppl. 3): 125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al. Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al. Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al. Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 
Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazmoureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al. Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives(Sudo K. et al. Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et al Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, the former substituted on the anude with a 14 carbon 
chain and the latter processing a /?ara-phenoxyphenyl group; 

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 
HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 
cinnamoyl moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al J. EES Letters 
421:217-220; TakeshitaN. etal. Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated jfrom the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al, Tetrahedron LeUers 37:7229-7232, 1996), and 
Sch 351633, isolated firom the fungus Penicillium griscofuluum, which demonstrates 
activity in a scintillation proximity assay (Chu M. et al, Bioorganic and Medicinal 
Chemistry Letters 9:1949-1952); 
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(7) Selective NS3 inhibitors based on the macromolecule elgjn c, isolated from leech 

(QasimM.A. etaL. Biochemistry 36:159S-16(y7, 1997); 

(8) HCV helicase inhibitors (Diana G.D. et al.. Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et al, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
of hepatitis CFCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. et al. Virology 249:108-118, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et al, 
H^atology 22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the ECV RNA (Alt M. et al. 
Archives of Virology 142:589-599, 1997; GalderisiU. et al. Journal of Cellular Physiology 
181:251-257, 1999); 

(11) Inhibitors of IRES-dependent translation (Dceda N et al. Agent for the 
prevention and treatment of hepatitis C. Japanese Patent PubUcation IP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent Publication JP- 
10101591); 

(12) Nudease-resistant ribozymes. (Maccjak D.J. et al, Hepatology 30 abstract 995, 
1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al), alkyl Upids (U.S. Patent No. 5,922,757 to Chojkier et 
al), vitamin E and other antioxidants (U;S. Patent No. 5,922,757 to Chojkier et al), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al), 
benzenedicaiboxamides (U.S. Patent No. 5,633.388 to Diana et al), polyadenyUc acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al), 2',3'-dideoxyinosine (U.S. Patent 
No. 5,026,687 to Yaichoan et al), and benzimidazoles (U.S. Patent No. 5,891,874 to 
Colacino et al). 
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V. Pharmaceatical Compositions 

Hosts, including humans, infected with HCV, or a gene fragment thereof, caa he 
treated hy administering to the patient an effective amount of the active compound or a 
pharmaceutically acceptable prodmg or salt thereof in the presence of a phaimaceutically 
5 acceptable carrier or diluent. The active materials can be administered by any jqppropriate 
route, for example, orally, parenterally, intravenoxisly, intradennally, subcutaneously, or 
topically, in liquid or solid form. 

A preferred dose of the compound for HCV will be in the range from about 1 to 50 
mg/kg, preferably 1 to 20 mg/kg, of body weight per day, more generally 0.1 to about 100 
10 mg per kilogram body weight of the recipient per day. The effective dosage range of the 
pharmaceutically acceptable salts and prodrugs can be calculated based on the weight of the 
parent nucleoside to be delivered. If the salt or prodrug exhibits activity in itself, the 
effective dosage can be estimated as above using the weight of the salt or prodrag, or by 
other means known to those skilled in the art. 

15 The compound is conveniently administered in unit any suitable dosage form, 

including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of 
active ingredient per unit dosage form. A oral dosage of 50-1000 mg is usually convenient. 

Ideally the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.2 to 70 jxM, preferably about 1.0 to 
20 10 /xM. This may be achieved, for example, by the intravenous injection of a 0.1 to 5% 

solution of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 

The concentration of active compound in the drag composition will depend on 
absorption, inactivation and excretion rates of the drag as well as other factors known to 

25 those of skill in the art. It is to be noted that dosage values will also vary with the severity 

of the condition to be alleviated. It is to be further understood that for any particular 
subject, specific dosage regimens should be adjusted over time according to the individual 
need and the professional judgment of the person administering or supervising the 
administration of the compositions, and that the concentration ranges set forth herein are 

30 exemplary only and are not intended to limit the scope or practice of the claimed 

composition. The active ingredient may be administered at once, or may be divided into a 
number of smaller doses to be administered at varying intervals of time. 
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A preferred mode of administration of the active compound is oral. Oral 

compositions will generally include an inert diluent or an edible carrier. They may be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 

administration, the active compound can be incorporated with excipients and used in the 

form of tablets, troches, or capsules. Pharmaceutically compatible binding agents, and/or 

adjuvant materials can be included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such 
as alginic acid, Primogel, or com starch; a lubricant such as magnesimn stearate or Sterotes; 
a glidant such as colloidal silicon dioxide; a sweeteiung agent such as sucrose or saccharin; 
or a flavoring agent such as peppermint, methyl saUcylate, or orange flavoring. When the 
dosage unit form is a capsule, it can contain, iq addition to material of the above type, a 
liquid carrier such as a fatty oil. In addition, dosage unit forms can contain various other 
materials which modify the physical form of the dosage unit, for example, coatings of sugar, 
shellac, or oflier enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, 
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors. 

The compound or a pharmaceutically acceptable prodrug or salts thereof can also be 
mixed with other active materials that do not impair the desured action, or with materials 
that supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or 
other antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, subcutaneous, or topical ^plication can include the following 
components: a sterile diluent such as water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodixmi bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 
chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 
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If administered intravenously, preferred carriers are physiological saline or 
phosphate buffered saline (PBS). 

In a preferred embodiment, tiie active compounds are prepared with carriers that will 
protect the compound against rapid elimination fix>m the body, such as a controlled release 
5 formulation, including implants and microdacapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially jfrom Alza Corporation. 

10 Liposomal suspensions (including liposomes targeted to infected cells with 

monoclonal antibodies to viral antigens) are also preferred as pharmaceutically acceptable 
carriers. These may be prepared according to methods known to those skilled in the art, for 
example, as described in U^S. Patent No. 4,522,811 (which is incorporated herein by 
reference in its entirety). For example, liposome formulations may be prepared by 

15 dissolving appropriate hpid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl 

phosphatidyl choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic 
solvent that is then evaporated, leaving behind a thin fihn of dried lipid on the surface of the 
container. An aqueous solution of the active compound or its monophosphate, diphosphate, 
and/or triphosphate derivatives is then introduced into the container. The container is then 

20 swirled by hand to free lipid material from the sides of the container and to disperse lipid 
aggregates, thereby forming the liposomal suspension. 

VI, Processes for the Preparation of Act ive Componnds 

The nucleosides of the present invention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
25 alkylating the appropriately modified sugar, followed by glycosylation or glycosylation 

followed by alkylation of the nucleoside. The following non-limiting embodiments 
illustrate some general methodology to obtain the nucleosides of the present invention. 

A. General Svntfaesis of 1 '-C-Branched Nucleosides 

I'-C-Branched ribonucleosides of the following structure: 
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wherein BASE is a purine or pyrimidine base as defined herein; 

R'^ and are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), .C(0)0(lower alkyl), -O(acyl), -0(lower 
5 acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, 

-NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R* aad R^*^ are mdependently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R' and R^ R'' and R^^ R* and R^ or R** and R^^ can come together to form a 
. pi bond; 

10 R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 

15 phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is independently H or phosphate; 

R^ is an alkyl, chloro-, brdmo-, fluoro-, or iodo-alkyl (i-e. CF3), alkenyl, or alkynyl (i.e. 
allyl); and 
20 XisO,S,S02orCH2 

can be prepared by one of the following general methods. 

1) Modification firom the lactone 

The key starting material for this process is an appropriately substituted lactone. 
25 The lactone can be purchased or caa be prepared by any known means including standard 
epimerization, substitution and cyclization techniques. The lactone can be optionally 
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protected with a suitable protecting group, preferably with an acyl or silyl group, by 

methods well known to ttiose skilled in the art, as taught by Greene et al. Protective Groups 

in Organic Synthesis. John Wiley and Sons, Second Edition, 1991. The protected lactone 

can then be coi^led with a suitable coupling agent, such as an organometallic carbon 

nucleophile, such as a Grignard reagent, an organolithimn, lithium dialkylcopper or R^- 

SiMe3 in TBAF with the appropriate non-protic solvent at a suitable temperature, to give the 

1 '-alkylated sugar. 

The optionally activated sugar can then be coiq)led to the BASE by metiiods well 
known to tiiose skilled in the ar^ as taught by Townsend nhemistrv of Nucleosides and 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base wi& a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al. Protective Grouns in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodimait, the I'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al. Protective 
nr^^^y^ iti Orpfl^i c Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to fecilitate reduction; i.e. via the Barton reduction. 
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Scheme 1 
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2. Alternative method for the preparation ofl '-C-branched nucleosides 

The key startmg material for this process is an ^propriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 
epimerization, such as alkaline treatment, substitution and coupling techniques. The hexose 
can be selectively protected to give the appropriate hexa-fiiranose, as taught by Townsend 
Chemistry of Nucleosides and Nucleotides. Plenum Press, 1994. 

The r-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a chloro, bromo, fluoro, iodo via acylation or halogenation, respectively. The 
optionally activated sugar can tiien be coupled to the BASE by methods well known to 
those skilled in the art, as taught by Townsend Chemistry of Nucleosi des and Nucleotides, 
Plenum Press, 1994. For example, an acylated sugar can be coupled to a silylated base with 
a lewis acid, such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the 
appropriate solvent at a smtable temperature. Altematively, a halo-sugar can be coupled to 
a silylated base with the presence of trimethylsilyltriflate. 
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The r-CH2-OH, if protected, can be selectively deprotected by methods well known 

in the art. The resultant primary hydroxyl can be functionalized to yield various C-branched 

nucleosides. For example, the primary hydroxyl can be reduced to give the methyl, using a 

suitable reducing agent. Alternatively, the hydroxyl can be activated prior to reduction to 

facilitate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primary 

hydroxyl can be oxidized to the aldehyde, then coupled with a carbon nucleophile, such as a 

Grignard reagent, an organolithimn, lithium dialkylcopper or R^-SiMea in TBAF with the 

appropriate non-protic solvent at a suitable temperature. 

In a particular embodiment, the r-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 2. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in O rganic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 2 

.OR4 

Alkaline treatment ^ . Protection RiO-L^O^ 1) Halogenation 

D-fructose ^ D-psicose ^ 




2) Nucleobase glycosylation 
R2O ORs 



^^Hc-oJ ^1) Barton reduction ^iQn^O^ ^ Selective ^l^H ^O^ . 

K—^Ca^ 2) Deprotection 1 ^^^^^OH Dcprotection ^) f^^^O^ 

OH OH R2O OR3 R2O OR3 

In addition, the L-enantiomers corresponding to tiie compounds of the invention can 
be prepared following the same general methods (1 or 2), beginning with the corresponding 
L-sugar or nucleoside L-enantiomer as starting material. 
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2'-C-Braiiched ribonucleosides of the following structure: 

J BASE 

R ^10 T>6 



R 



7 



wherein BASE is a purine or pyrimidine base as defined herein; 

5 R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, 

cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -0(lower 
acyl), -0(a]kyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, 
-NH(lower alkyl), -.NH(acyl), -N(lower a]kyl)2, -N(acyl)2; 

R**^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

10 alternatively, R^ and R^, or R'^ and R^^ can come together to form a pi bond; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
15 more substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R* or R^ is independently H or phosphate; 

R^ is an alkyl, chloro-, bromo-, fluoro-, iodo-alkyl (i.e. CF3), alkenyl, or alkynyl (i.e. allyl); 
20 and 

X is O, S, SO2 or CH2 

can be prepared by one of the following general methods. 

/. Glycosylation of the nucleobase with an appropriately modified sugar 
25 The key starting material for this process is an appropriately substituted sugar with a 

2'-OH and 2'-H, with the appropriate leaving group (LG), for example an acyl group or a 
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chloio, bromo, fluoro or iodo. The sugar can be purchased or can be prepared by any 

known means including standard epimerization, substitution, oxidation and reduction 

techniques- The substituted sugar can then be oxidized with the appropriate oxidizing agent 

in a compatible solvent at a suitable temperature to yield the 2'-modified sugar. Possible 

oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric acid), Collinses 

reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium chlorochromate), pyridinium 

dichromate, acid dichromate, potassium permanganate, Mn02, ruthenium tetroxide, phase 

transfer catalysts such as chromic acid or permanganate supported on a polymer, Ch- 

pyridine, H202-ammonium molybdate, NaBi02-CAN, NaOCl in HOAc, copper chromite, 

copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum 

f-butoxide with another ketone) and //-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 
an organoUthium, Uthium dialkylcopper or R^-SiMej in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 2'-alkylated sugar. The 
alkylated sugar can be optionally protected with a suitable protectmg group, preferably with 
au acyl or silyl group, by methods well known to those skilled in the art, as taught by 
Greene et al Protective Groups m Organic Synthesis, John Wiley and Sons, Second 
Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Gr ouns in Organic Synthesis, John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taugjit by Greene et al Protective 
Groups in O rp;?irtic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2'- 
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OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 

activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 3 



LG 



1)R^-M 



HO^ HO 

|^O^..^Lo Oxi^tion^ |^0 

OH OH OH ^O 2) Optional 




R'O^ 



Protection 



R^O. 




ASE 1) Optional 
Protection 



OR 



2) Optional 
Reduction 



Optional 
Deprotection 



T 

BASE 

OH 



HO, 



1) Coupling 

2) Optional 
Deprotection 



BASE 




-O^ 
OH OH 



2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2'-OH and 2'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), Collins's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridiniimi dichromate, acid dichromate, potassium permanganate, Mn02, 
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ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate 

supported on a polymer, CU-pyridine, HzOi-ammonium molybdate, NaBr02-CAN, NaOCl 

in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin- 

Pondorf-Verley reagent (aluminum /-butoxide with another ketone) and N- 

bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by GreeneGreene et al Protective Groups in O rganic Synthesis. 
John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 4. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced witii a suitable reducing agent. Optionally, tiie 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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Scheme 4 
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In another embodiment of the invention, the L-enantiomers are desired. 
Therefore, the L-enantiomers can be corresponding to the compounds of the invention can 
be prepared following the- same foregoing general methods, beginning with the 
corresponding L-sugar or nucleoside L-enantiomer as starting material. 

C. General Synthesis of 3 ^-C-Bra nched Nucleosides 

3'-C-Branched ribonucleosides of the following structure: 

R^Ov 



BASE 



"1 R V R 



R' 



wherein BASE is a purine or pyrimidine base as defined herein; 

and R' are independently hydrogen, OR^, hydroxy, alkyl (including lower aSkyl), azido, 
cyano, alkenyl. alkynyl, Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -0(acyl), -OGower 
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acyl), -O(alkyl), -OGower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, >JH2, 

-NH(lower alkyl), .NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R'' and R^, or R^ and R^ can come together to form a pi bond; 

5 R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
10 phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is independently H or phosphate; 

R^ is an alkyl, chloro-, fluoro-, bromo-, iodo-alkyl (i.e. CF3), alkenyl, or alkynyl (i.e. allyl); 
and 

15 XisO,S,S02orCH2 

can be prepared by one of the following general methods. 

L Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar 
20 with a 3 VOH and 3 '-H, with the appropriate leaving group (LG), for example an acyl 
group or a chloro, bromo, fluoro, iodo. The sugar can be purchased or can be 
prepared by any known means including standard epimerization, substitution, 
oxidation and reduction techniques. The substituted sugar can then be oxidized with 
flie appropriate oxidizing agent in a compatible solvent at a suitable temperature to 
25 yield the 3 '-modified sugar. Possible oxidizmg agents are Jones reagent (a mixture 
of chromic acid and sulfiiric acid), Collins's reagent (dipyridine Cr(VI) oxide, 
Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 
dichromate, potassium permanganate, Mn02, ruthCTium tetroxide, phase transfer 
catalysts such as chromic acid or permanganate supported on a polymer, CI2- 
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pyridine, H202-aimnonium molybdate, NaBr02-CAN, NaOCl in HOAc, copper 
chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley 
reagent (aluminum ^-butoxide with another ketone) andiV^bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard 
reagent, an organolithium, lithium dialkylcopper or R^-SiMcs in TBAF with the 
ketone with the appropriate non-protic solvent at a suitable temperature, yields the 
3'-C-branched sugar. The 3'-C-branched sugar can be optionally protected with a 
suitable protecting group, preferably with an acyl or silyl group, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in 
Organic Synthesis. John Wiley and Sons, Second Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides 
and Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be 
coupled to a silylated base with a lewis acid, such as tin tetrachloride, titanium 
tetrachloride or trimethylsilyltriflate in the appropriate solvent at a suitable 
temperature. Alternatively, a halo-sugar can be coupled to a silylated base with the 
presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desbred. The 
synthesis of a ribonucleoside is shown in Scheme 5. Altematively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis. John Wiley and Sons, 
Second Edition, 1991, and then the 2'-OH can be reduced with a suitable reducing 
agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 



72 



wo 01/90121 



Scheme 5 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted 
nucleoside with a 3 '-OH and 3'-H. The nucleoside can be purchased or can be 
prepared by any known means including standard coupling techniques. The 
nucleoside can be optionally protected with suitable protecting groups, preferably 
with acyl or silyl groups, by mettiods well known to those skilled in the art, as taugjit 
by Greene et al Protective Groups in O rpraTiic Synthesis. John Wiley and Sons, 
Second Edition, 1991- 

The appropriately protected nucleoside can then be oxidized with the 
appropriate oxidizing agent in a compatible solvent at a suitable temperature to yield 
the 2'-modified sugar. Possible oxidizing agents are Jones reagent (a mixture of 
chromic acid and sulfuric acid), CoUins's reagent (dipyridine Cr(VI) oxide, Corey's 
reagent ^yridinium chlorochromate), pyridinium dichromate, acid dichromate, 
potassium permanganate, Mn02, ruthenium tetroxide, phase transfer catalysts such 
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as chromic acid or permanganate supported on a polymer, Cl2-pyridme, H2O2" 
ammonium molybdate, NaBr02-CAN, NaOCl in HOAc, copper chromite, copper 
oxide, Raney nickel, palladiimi acetate, Meerwin-Pondorf-Verley reagent (aluminum 
^butoxide with another ketone) and iV^-bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by GreeneGreene et al Protective Groups in 
Organic Synthesis. John Wiley and Sons, Second Edition, 1991. 

la a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo- 
nucleoside is desired. To obtaiu these nucleosides, tiie formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis , John Wiley and Sons, 
Second Edition, 1991, and flien the 2'-OH can be reduced with a suitable reducing 
agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 



Scheme 6 
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In another embodiment of the invention, the L-enantiomers are desired. 

Therefore, the L-enantiomers can be corresponding to the compoimds of the invention can 

be prepared following the same foregoing general methods, beginning with the 

corresponding L-sugar or nucleoside L-enantiomer as starting material. 



Examples 

RYflm plft 1: Preparation of l*-C-methvlriboadeninft via 6-aniln o-9-a-deoxv-B-l>- 
pslcofuranosvnpurine 

As another alternative method of preparation, the title compound could also be 
prepared according to a published procedure (J. Farkas, and F. Sorm, ''Nucleic acid 
components and their analogues. XCIV. Synthesis of 6-amino-9-(l-deoxy-P-D- 
psicofuranosyl)purine". Collect Czech. Chem. Commun. 1967, 32, 2663-2667. J. Farkas", 
Collect. Czech. Chem. Commun. 1966, 31, 1535) (Scheme 7). 

Scheme 7 
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In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula I are prepared. 
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H 


NH2 


CI 


monopliosphate 


acetyl 




H 

XX 


NH2 


NH2 


monophosphate 


acetyl 


cU/CLjrX 


H 

XX 




NH-cvclonronvl 


monophosphate 


acetyl 


acetyl 


TT 

XT 


NTTo 


OH 


monophosphate 


aceiyi 


acciyi 


TT 

XX 


NTTo 


F 


monophosphate 


acetyl 




H 

XX 


NH2 


CI 


diphosphate 


acetyl 




H 


NH2 


NH2 


diphosphate 


aceiyi 


duciyx 


TT 

XX 


NH2 


NH-cvclonroDvl 


diphosphate 


acetyl 




IT 

XX 


NH2 


OH 


diphosphate 


acetyl 


acciyx 


TT 

XX 


NH2 


F 


diphosphate 


acetyl 


dW/Ciyx 


H 

XX 




CI 


triphosphate 


acetyl 


dLrCiyX 


H 

XX 


NH2 


NH2 


triphosphate 


aceiyi 


CLv/ w L jr X 


H 


NH2 


NH-cyclopropyl 


triphosphate 


acetyl 


CLV/wtjrX 


H 


NH2 


OH 


triphosphate 


acetyl 


CI f* ' 

duciyx 


TT 

XX 


NH2 


F 


triphosphate 


acetyl 


acetyl 


TT 

XX. 


NHo 


CI 


ti 


TT 
±1 


TT 
XT 


TT 

XX 


CI 


H 


TT 
±1 


TT 
XT 


XJ 
XT 


TT 

XX 


CI 


H 


H 


H 


H 


H 


CI 


NH2 


H 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


H 


CI 


NH-methyl 
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R 


R 


R 


y1 

A 


A. 


"V 
X 


TT 

H 


TT 

H 


TT 

xl 


•pr 
XI 


PI 


rNXircinyi 


H 


H 


TT 

rl 


TT 

xl 




iNXi-aceiyi 


H 


H 


TT 

H 


TT 

rl 


PI 


vjri 


H 


H 


TT 

H 


TT 

rl 


PI 




H 


H 


TT 

H 


TT 

Jtl 


PI 




H 


H 


TT 

rl 


XT 
Xl 


PI 


Cloprop yi 


H 


TT 

H 


TT 
H 


TT 
XI 


Pt 




H 


H 


TT 
±1 


TT 
Xl 


PI 
^1 


OTT \ 

OXl 


H 


H 


TT 

xl 


TT 
XI 


PI 




H 


H 


TT 

H 


TT 

xl 


PI 




H 


H 


TT 

H 


TT 
Xl 


PI 


o~cyciopropyi 


monophosphate 


H 


TT 
H 


TT 
XI 


PI 


INXj.2 


monophosphate 


H 


TT 

xl 


TT 
XI 


PI 


XN xi-acciy 1 


monophosphate 


H 


TT 

xl 


TT 

xl 


PI 


IN n-t*y wiupi upy 1 


monophosphate 


H 


TT 

H 


TT 
Xl 


PI 


IN xx'*iij.c uiy 1 


monophosphate 


H 


TT 

H 


TT 

xl 


PI 


iNXl-CUiyi 


monophosphate 


H 


H 


TT 

xl 


PI 
1^1 


KJtl 


monophosphate 


H 


TT 

H 


TT 

xl 


PI 


ky-aCCiyi 


monophosphate 


H 


TT 
U 


TT 

xl 


PI 




monophosphate 


H 


TT 

xl 


TT 
XI 


PI 




monophosphate 


H 


TT 

H 


TT 

xl 


PI 




monophosphate 


H 


TT 

H 


XT 

xl 


PI 


DXl 


monophosphate 


H 


TT 

H 


TT 
Xl 


PI 




monophosphate 


H 


H 


TT 
XI 


PI 




monophosphate 


H 


TT 


TT 
XI 


PI 


^-p vr*l irnrfi'n vl 


diphosphate 


H 


TT 

xl 


TT 
XI 


PI 


1NXX2 


diphosphate 


H 


TT 

H 


XT 
XI 


PI 


iN n.~ <iL/ c Ly 1 


diphosphate 


H 


H 


TT 

rl 


PI 


iNXi-cycioprop yi 


dipho sphate 


TJ 

Ix 


H 


H 


CI 


NH-methyl 


diphosphate 


H 


H 


H 


CI 


NH-ethyl 


diphosphate 


H 


H 


H 


CI 


OH 
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K 


Iv 








Y 


diphosphate 


XT 
±1 


XT 
XI 


N 

Xl 




O-acetvl 


diphosphate 


TT 

rL 


XJ 
XI 


XX 




OMe 


dipho sphate 


■pr 


Xjl 


H 


CI 


OEt 


Gipno spnaie 


rx 




H 


CI 


O-cvclooroovl 


diphosphate 


Xl 


TT 

XI 


H 

XX 


CI 


SH 


diphosphate 


xl 


TT 
Xx 


H 

XX 


CI 


SMe 


diphosphate 


TT 

xl 


TT 
XI 


TT 

XX 


CI 


SEt 


diphosphate 


TT 
U 


TT 
Xl 


TT 

XX 


CI 


S-cvclonroDvl 


triphosphate 


TT 

xl 


XT 
XI 


TT 

x^ 


CI 


NH2 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


CI 


NH-acetvl 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


CI 


MH-cvclooroovl 


triphosphate 


TT 

xl 


TT 
XI 


TT 

XX 


CI 

v^x 


NH-methvl 

x^xx xu.wuixjrA 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


CI 


NH-ethvl 


tnphosphate 


TT 

H 


XT 
XI 


TT 

XX 


CI 


OH 


triphosphate 


TT 

xl 


XT 
Xx 


H 

XX 


CI 


OMe 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


CI 


OEt 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


CI 


0-cvcloDroT>vl 


tnphosphate 


xl 


XT 
XI 


IT 

XX 


CI 


O-acetyl 


triphosphate. 


TT 


XT 
XI 


TT 

XX 


CI 


SH 


triphosphate 


TT 

H 


XT 

xl 


TT 

XX 


CI 


SMe 


triphosphate 


TT 

Jrl 


TT 
Xx 


H 


CI 


SEt 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


CI 


S-cvclopropvl 


monophosphate 


monophosphate 


wi^'Ti /^nrirACT^ ri Q'f^ 
m.OnUpilUopilcl LC 


TT 

XX 


CI 


NH2 


monophosphate 


monophosphate 


monopnospnaic 


TT 

Xx 


CI 


NH-cvclonroovl 


monophosphate 


monophosphate 


monopnospnaxe 


TT 
Xx 




OH 


diphosphate 


diphosphate 


uipno spndic 


TT 

XX 


CI 


ISIH2 


diphosphate 


diphosphate 


1 -r^ Vt r\ CT\ n Q 

CLipilU bpjJLctlC 


TT 

XX 


CI 


NH-cyclopropyl 


diphosphate 


diphosphate 


/1 1 Vl O Vl 54 1" 

CllpxLU opjLLoLC 


TT 

XX 


CI 


OH 


trinTi o ^nh ate 


triphosphate 


triphosphate 


H 


CI 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


OH 
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n 




XV 


X* 


X* 


Y 


xl 


XI 


TT 


F 


CI 


NH2 


TT 
Xl 


XT 

XI 


TT 

XX 


F 


CI 


NH-cyclopropyl 


TT 

rl 


TIT 
Xl 


TT 

XI 


F 


CI 


OH 


TT 


TT 

Jtl 


TT 

XI 


CI 


CI 


NH2 


TT 
H 


XI 


TT 

XT 




CI 


NH-cyclopropyl 


TT 

xl 


XX 


T^ 


CI 


CI 


OH 


Xl 


TT 

Xx 


H 

XX 


Br 


CI 


NH2 


TT 

xl 


TT 

Jul 


XX 


Br 


CI 


NH-cyclopropyl 


TT 

xl 


XT 

XI 


XX 


Br 


CI 


OH 


TT 

H 


TT 

xl 


TT 
Xx 


NH2 


CI 


NH2 


TT 

H 


xl 


TT 
Xx 


NH2 


CI 


NH-cyclopropyl 


TT 

H 


XT 

Jtl 


TT 

XX 


NH2 


CI 


OH 


TT 


TT 

Jtl 


TT 

XX 


SH 


CI 


NH2 


TT 

xl 


XT 
XI 


TT 

XX 


SH 


CI 


NH-cyclopropyl 


TT 

H 


XT 

xl 


TT 

Xx 


SH 


CI 


OH 


acetyl 


TT 

ri 


XT 
Xx 


H 

XX 


CI 


NH2 


acetyl 


XT 

xl 


TT 
XT 


H 


CI 


NH-cyclopropyl 


acetyl 


XT 

xl 


TT 

Xx 


H 


CI 


OH 


acetyl 


XT 
XI 


XT 

XX 


F 


CI 


NH2 


acetyl 


TT 

xl 


TT 

XT 


F 


CI 


NH-cyclopropyl 


acetyl 


XT 

xl 


TT 

Xx 


F 


CI 


OH 


H 


acetyl 


aceiyx 


H 

XX 


CI 


NH2 


TT 

H 


acetyl 




H 


CI 


NH-cyclopropyl 


TT 

H 


acetyl 




H 


CI 


OH 


acetyl 


aceiyi 




H 


CI 


ISIHa 


acetyl 


acetyl 


<t\^^ I jf 1 


H 


CI 


NH-cyclopropyl 


acetyl 


acetyl 




H 


CI 


OH 


monophosphate 


acetyl 


acetyl 


TT 

XJL 


CI 


NH2 


TnoTioTihosnhate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


CI 


OH 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH2 
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Br 


-n3 


X 


X 


Y 


diphosphate 


acetyl 


acetyl 


TT 

H 


CI 


NEE-cyclopropyl 


diphosphate 


acetyl 


acetyl 


TT 


CI 


<Jj1 


triphosphate 


acetyl 


acetyl 


TT 

rl 


CI 


JNjl2 


triphosphate 


acetyl 


acetyl 


TT 

xl 


CI 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


TT 
ti 


CI 


Url 


H 


H 


H 


TT 


CI 


NII2 


H 


H 


H 


TT 

H 


CI 


NH-cyclopropyl 


H 


H 


H 


TT 

H 


CI 


Oxl 


TJ 


•pr 


Jul 


H 


Br 


NH2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula IV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (IV) 



wherein: 









X* 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


ISIH2 


H 


H 


H 


H 


NH-cycloptopyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 
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Jtv 


Xv 


JlV 


X* 


Y 


XJ 
XI 


TJ 
Xl 


XJ 
XX 


H 


OH 


Jtl 


XI 


XJ 

XjL 


H 


OMe 


TT 

rx 


TT 
XI 


XT 
XX 


H 


OEt 


TT 

xl 


Xl 


±2. 


H 


O-cvclooronvl 


TT 

xl 


TT 
XI 


XX 


H 


O-acetyl 


XjL 


XT 

xx 


H 


H 


SH 


TT 

xl 


TJT 
Xi 


H 

xX 


H 


SMe 


TT 

xl 


TT 
Xl 


XJ 
XX 


H 


SEt 


TT 

xl 


TT 

xl 


Xx 


H 


S -cyclopropyl 


monophosphate 


xl 


XJ 
XX 


H 


NH2 


monophosphate 


XI 


XT 

XX 


H 


NH-acetyl 


monopnospnaxe 


XT 
XI 


H 


H 


NH-cyclopropyl 


monophosphate 


XJ 
XI 


XX 


H 


NH-methyl 


monophosphate 


TT 

xl 


XJ 
Xx 


H 


NH-ettiyl 


monophosphate 


TT 

xl 


XT 
Xx 


H 


OH 


monophosphate 


TT 

xl 


XJ 
Xx 


H 


O-acetyl 


monophosphate 


TJ 
XI 


XT 

XX 


H 


OMe 


monopho sphat e 


XT 
XI 


XX 


H 


OEt 


monopho sphate 


TT 
Xl 


H 

XX 


H 


O-cvclopropyl 


monophosphate 


TT 

xl 


XJ 

XX 


H 


SH 


monophosphate 


XJ 

xl 


XJ 

Xx 


XX 


SMe 


monophosphate 


TJ 


XT 

Xl 


H 

XX 


SEt 


monopho sphate 


TT 

xl 


TT 

XX 


H 


S-cyclopropyl 


diphosphate 


XJ 

XI 


H 

XX 


Hf 


NH2 


diphosphate 


XJ 
XI 


H 

XX 


H 


NH-acetyl 


diphosphate 


TT 

xl 


XJ 
xx 


H 


NH-cyclopropyl 


diphosphate 


TT 

xl 


XJ 

XX 


H 


NH-methyl 


diphosphate 


TT 


TT 
XI 


H 


NH-ethvl 


H 1 "nVi n fTnli ate 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


O-acetyl 


diphosphate 


H 


H 


H 


OMe 
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K 


i»2 
rC 


A. 




V 


diphosphate 


TT 

Jtl 


TT 


H 


OEt 


diphosphate 


TT 
Xl 


XT 

XX 


H 

XX 


O-cvcloDroovl 


dipho sphate 


£1 


XX 


H 


SH 


dipho sphate 


TT 
Xl 


TT 
Xx 


H 


SMe 


diphosphate 


TT 
XT 


TT 


H 


SEt 


diphosphate 


TJ 
Xa 


TT 

xjl 


H 


S-cvclooroovl 


tnpjiospiiaie 


Jtl 


XT 

XL 


H 




triphosphate 


xl 


TT 

xjl 


H 


NH-acetvl 


triphosphate 


TT 
XI 


TT 


H 


NH-cyclopropyl 


tnpxiospuaxe 


Xl 


TT 

XI 


H 


NH-methvl 


triphosphate 


TT 

xl 


TT 
XI 


IT 

XX 


NH-ethvl 

X^XX \^UXJPX 


triphosphate 


TT 

xl 


TT 

JTL 


H 


OH 


triphosphate 


Xl 


TT 
XI 


H 


OMe 


tnpnospnaie 


XT 
Xl 


TT 

XI 


H 


OEt 


triphosphate 


XI 


TT 

XX 


H 


O-cvcloDroDvl 


triphosphate 


TT 

xl 


TT 
XI 


XX 


O-acetvl 


triphosphate 


TT 

xl 


TT 
XI 


H 


SH 


triphosphate 


TT 

xl 


TT 

XI 


H 


SMe 


triphosphate 


TT 

xl 


TT 

XX 


H 

XX 


SEt 


triphosphate 


TT 

xl 


TT 

Xl 


H 


S-cvcloT>roovl 


monophosphate 


monopnospnate 




H 


NH2 


monophosphate 


monopno spnate 


m r\n r\r\Vi d CTlVl si 


H 


NH-cvclooroDvl 


monophosphate 


monopnospnaic 


inuxnjpiiu o^Uctlw 


H 


OH 


diphosphate 


dipho sphat e 


1 Vi <^ crt n of ^ 
QipilU opiXaLC 


H 

XX 


ISIH2 


diphosphate 


dipho sphate 


CUpilUopiicllC 


TT 

XX 


NTT-cvcloDroDvl 


diphosphate 


uipno spnaie 


/1 1 TiTl n CT* Vl 5* fl^ 


H 


OH 


triphosphate 


xnpno spnaic 


"H*! T>Ti o QnVi t ft 


H 


NH2 


triphosphate 


4 f Vi y~\ cv^ n 0*1*0 

tnpiio spnaie 


"h*i Vi r» en Vi fft 


H 


NH-cvclooroDvl 


trinVio^rihate 


tripho sphate 


triphosphate 


H 


OH 


H 


H 


H 


F 


NH2 


H 


H 


H 


F 


NH-cyclopropyl 
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xv 


1% 


X* 


V 


TJ 

£1 


XT 
XT 


XT 
XX 


X 


OH 

K^XX 


TT 
£1 


XjL 


TT 

XX 


CI 




TT 

xl 


XX 


TT 

XX 


CI 


NH-cvcloT5TOt>vl 


TT 

xl 


TT 

XX 


XT 

XX 


CI 


OH 


TT 

Jtl 


XJ 

XI. 


XT 

Xx 


Br 


NH2 


TJ 


TT 

XJL 


X J. 


Br 


NH-cvclooroDvl 


XT 

xl 


TT 

XX 


TT 

XX 


Br 


OH 


TT 
11 


XT 
XI 


TT 

XX 




NH^ 


TT 

Jtl 


XJ 
XX 


TT 

XX 


±^xx2 


NH-c vcloDroD vl 


TT 
£1 


TT 
XI 


XT 
XX 


NH2 


OH 


TT 
Xl 


XT 
XI 


XT 
XX 


SH 


NH2 


TT 
ti 


TT 
XI 


TT 

XX 


SH 


NH-cvcloDroo^ 


TT 

H 


TT 

xl 


TT 
XX 


SH 

%jxx 


OH 


acetyl 


TT 

xl 


XT 
XX 


H 


NH^ 


acetyl 


TT 

xl 


TT 

XX 


XX 


"NH-cvclonroovl 


acetyl 


TT 

xl 


XT 
XX 


H 

XX 


OH 


acetyl 


XT 

xl 


XT 
XX 


F 


NH2 


acetyl 


TT 
XX 


H 


F 


NH-cyclopropyl 


acetyl 


XT 

xl 


XT 
XX 


F 


OH 


H 


acetyl 


acetyl 


H 


NH2 


H 


acetyl 


aceiyi 


H 


NH-cvclooroovl 


H 


acetyl 


aceiyi 


H 


OH 

v/xx 


acetyl 


acetyl 




H 


NH2 


acetyl 


acetyl 




H 


NH-cvclopropvl 


acetyl 


acetyl 




H 

XX 


OH 


inonopliosphate 


acetyl 




H 

XX 


NH2 


monophosphate 


acetyl 




H 

XX 


NH-cvclonroovl 


monophosphate 


acetyl 


acetyl 


TT 


OH 

v^XX 


HinVi fi^nhate 


acetyl 


acetyl 


H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


OH 
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R 


R 


K 


A. 


X 


fn nil o cnli 5) tft 




acetyl 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula Vn are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 




(VD) 

wherein: 











X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH3 


0 


Thymine 


H 


H 


H 


CH3 


0 


Cytosine 


H 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


0 


Uracil 


H 


H 


H 


CH3 


0 


S-Fluorouracil 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetyliiraci 


H 


H 


H 


CH3 


s 


Hypoxanthine 
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R 


R 


R 


iv 


A. 


Base 


H 


H 


TT 

H 


/TTT 
C/XI3 


c 

0 


0 A n 

ijiaCctyLuiyisjjiic 


H 


H 


H 


CH3 


s 


Thymine 


H 


H 


XT 
J± 




C 




H 


H 


H 


CH3 


s 


4-(N-mono- 


H 


H 


XT 

H 




Q 


/I nsj 7sj_ 

CllaOC ly 1 y t-' J HJSjJUULC 


H 


H 


H 


CH3 


S ' 


Uracil 


H 


H 


TT 

H 


Cxi3 


c 


D 1 uuru ur cM,/ii 


monophosphate 


H 


TT 

ii 


L/ri3 


yJ 


9 4-0- 

Diacetyluracil 


monqphosphate 


H 


TT 

H 


/-nTT 

Crl3 


r\ 
kJ 


xiypoxaTiiriiTic 


monophosphate 


H 


TT 

H 


UJI3 


r\ 
KJ 




monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


H 


TT 

H 


CXI3 


r\ 
KJ 


k^yiosme 


monophosphate 


H 


H 


C3H3 


0 


4-(N-mono- 
oCciyi /Cy LUoiiic 


monophosphate 


H 


TT 

H 


r^XJf 
Uxl3 




oiaccLyi ^cyxosmc 


monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


H 


TT 

H 


Url3 


kJ 




monophosphate 


H 


TT 

H 


/-1TT_ 


c 


Diacetyluracil 


monophosphate 


H 


TT 

H 


CH3 


0 


riypoxanmuic 


monophosphate 


H 


H 


CH3 


0 


uiacexyiuiym 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monopno spnaie 


Xi 




CH3 


s 


Cytosine 


monophosphate 


H 


H 


CH3 


s 


4-(N-mono- 
acetyl)cytosine 
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iv 


K 






Y 

A. 


U060 
l>a9e 


monophosphate 


TT 

rl 


rl 


v^rx3 


C 


H i af^fttvl ^p. vtn riti e 


monophosphate 


H 


H 


CHs 


s 


Uracil 


monophosphate 


TT 

Jcl 


TT 

ri 


\^ri3 


Q 


D "1/ iUUlUUlavlI 


diphosphate 


TT 
ti 


TT 
Jtl 




r\ 


Diacetyluracil 


diphosphate 


TT 

rl 


rl 


V^XX3 


n 


TrvnAV SITlf'lllTII* 

jx jr pu A.«im 11 1 iw 


diphosphate 


ri 


XT 

Jtl 




o 

V-/ 


T^ 1 n f* pfvl til vm iTi e 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


TT 

H 


TT 

rl 


ni- 
valis 


r\ 
yj 




diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 


diphosphate 


TT 

JriL 


TT 

n 


^X3.3 






diphosphate 


H 


H 


CH3 


0 


Uracil 


diphosphate 


TT 

H 


TT 

JnL 


v^rl3 






diphosphate 


TT 


TT 

rl 


^Xl3 


c 


Diacetyluracil 


diphosphate 


TT 
±1 


rl 




c 


TTvnov fiTitli in ft 


diphosphate 


TT 
±1 


TJ 

n 


V/XI3 


c 


2 4-0- 

Tit apfttvltVivm 


diphosphate 


H 


H 


CH3 


s 


Thymine 


diphosphate 


TT 

H 


XT 

rl 


L^Xl3 


Q 


|oyiosm.6 


triphosphate 


TT 

ri 


TT 

rl 


L^ri3 


r> 


Diacetyluracil 


triphosphate 


TT 

rl 


TT 

rl 


V^±l3 


vy 


n. y piJ Ail 1 1 ill 1 1 IP 


triphosphate 


TT 

rl 


rl 


rnPT« 


V-/ 


Diacetylthymine 


triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


H 


H 


CH3 


0 


Cytosine 
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R 


R 


R 


R* 






triphosphate 


H 


H 


CH3 


0 


4-(N-mono- 


triphosphate 


TT 


TT 

Jtl 


^Xl3 




Hi nretvl^cvtrKsine 


triphosphate 


H 


H 


CH3 


0 


Uracil 


triphosphate 


TT 

xl 


TT 

±1 


V^X13 


n 


^ — rti^/M 11*9 t*t 1 
J ~X* 1 UAJ XIJ tU Cli/11 


triphosphate 


TT 

H 


TT 
±1 


^Xl3 


Q 


Diacetylmracil 


triphosphate 


TT 


TT 

xl 


v-'Xl3 


C 




tnphosphate 


TT 

xl 


XT 

Jtl 


1-^X13 


Q 


TDi acetvlthvrnine 


triphosphate 


H 


H 


CH3 


s 


Thymine 


tnphosphate 


TT 

H 


TT 

xl 


v^xj.3 


c 


v./ jr iVI 3 JlU w 


monophosphate 


monophosphate 


monophosphate 


i-^r3 




Diacetyhiracil 


monophosphate 


monophosphate 


monopnospnaie 


^^1*3 


n 

V-/ 


l-TvnfiYJiTitliiTi e 


monophosphate 


monophosphate 


monopnospnaie 


^X'3 




9 4-0. 

Oiacetvlthvmine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 








monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N-mono- 


monophosphate 


monophosphate 


monopnospnciie 


*^r3 


n 


dia.cetvDcvtosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


monophosphate 




vJ 




monophosphate 


monophosphate 


monophosphate 


/^T7 

U/r3 


Q 


9 /l -O- 

Diacetylnracil 


monophosphate 


monophosphate 


monophosphate 






Xiy^4.IAaJJ.Ulillw 


monop no bpiiciii:/ 


m f\n cvnln c% qti Vi fltfi 


mononhosDhate 




s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Thymine 
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X 


Base 


monophosphate 


monopnospnaxe 


Ai>% 1^ A n SI 

monopiiwOK'''-^^^ 




s 


Cvtosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


4-(N-mono- 
acetv^cvtosine 


monophosphate 


monopnospnaie 


monopnospnaie 




s 


diacetyl)cytosine 


monophosphate 


monophosphate 


monophosfphate 


CF3 


s 


Uracil 


monophosphate 


monopnospnaie 


II10IJ.U p UU o jJ L C 




s 


5-Fluoroiiracil 


acetyl 


acetyl 


acetyl 


CF3 


0 


diacetvncvtosine 


acetyl 


acetyl 


acetyl 


CF3 


s 


4-(NJSr- 

di acetv^cvtosine 


acetyl 


acetyl 


acetyl 


2-broino- 

vinvl 


0 


diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 

vinvl 


s 


diacetyl)cytosine 


H 


H 


H 


CH3 


0 


2-(NASr-diacetyl)- 

ffuanine 


XT 

H 


XT 

xl 


XI 




0 


6-O-acetvl 
guanine 


H 


H 


H 


CH3 


0 


8-fluoroguanine 


TT 

H 


XT 

Jbl 


XT 
XI 




0 


guanine 


H 


XT 

Jtl 


XT 
XI 




0 


6-(NJM-diacetyl)- 
adenine 


H 


H 


H 


CH3 


0 


2-fluoroadenine 


H 


XT 

H 


Xx 


CHi 


0 


8-fluoroadenine 


H 


XI 

rl 


XT 

XI 




0 


2,8-difluoro- 
adenine 


H 


XT 


XI 


V./X13 


0 


adenine 


H 


H 


H 


CH3 


s 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH3 


s 


6-O-acetyl 
guanine 
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iv 


iv 


iv 


IS. 


Y 

A. 




H 


H 


H 


CH3 


s 


S-fluoTogiianine 


ri 


TT 


XT 
Jl 




Q 


gUaJJJJLiw 


XT 

xl 


±1 


XI 




Q 


fi'CN N-diacetvlV 
adenine 


H 


H 


H 


CH3 


s 


2-£luoroadenine 


TT 

H 


TT 
H 


TT 

rl 


v^xj.3 


c 


o*iiuuru€Uj.ciiijj.c 


TT 

H 


TT 


TT 

Xl 


V^n.3 


c 


adenine 


TT 

H 


TT 
XT 


TT 
Xl 




Q 




monophosphate 


H 


H 


CH3 


0 


2-CN,N-diacetyl)- 

cniariirip 


monophosphate 


TT 

Jtl 


TT 
Xl 


V-/Xx3 


n 


oiiflnirifi 


monophosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


monophosphate 


TT 

rL 


TT 
Xl 


V-<'XX3 






monophosphate 


TT 
£l 


XT 

XI 




0 


6-fN N-diacetvlV 
adenine 


monophosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


monophosphate 


TT 

H 


XT 

xl 


V_/Xl3 




R^'flimTf^fidRTiiTi f% 

0 XX IXUl i,la>U.wXLLLiw 


monophosphate 


TT 

H 


XT 

xl 


V>Xl3 




9 R-HifliioTTi- 

adenine 


monophosphate 


TT 


TT 

xl 


I-/XI3 


V-/ 


CHJ-WI III Iw 


monophosphate 


H 


H 


CH3 


S 


2-(N^-diacetyl)- 

cni$iTiiTi6 


monophosphate 


TT 

H 


XT 

xl 


PPT* 


c 


oiianine 


monophosphate 


H 


H 


CH3 


s 


8-fluoroguanine 


monophosphate 


TT 
tl 


XT 
Xl 


^xi3 


s 


c7ii$iTii'ne 


monophosphate 


TT 

Jtl 


TT 
Xl 


^X13 


C 
0 


fi-fM N-diacetvD- 
adenine 


monophosphate 


H 


H 


CH3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH3 


s 


8-fluoToadenine 
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H 


Iv 


iv 








monophosphate 


XT 
£1 


XI 




c 

0 


7. 8-difliioro- 
adenine 


monopho sphate 


TT 

rl 


XI 


\^Xl3 


c 




diphosphate 


H 


H 


CHa 


0 


2-(N,N-diacetyl)- 


diphosphate 


XT 
XI 


XT 
Xx 




0 


6-O-acetvl 
guanine 


diphosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


diphosphate 


XT 


Xl 








diphosphate 


TT 

rl 


XT 

Xl 


^Xl3 


n 




diphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


diphosphate 


XT 


XT 
XI 






8 -fliioroadenine 


diphosphate 


XT 
Xl 


Xl 


V^X13 


0 


9 R-Hifluoro- 
adenine 


diphosphate 


TT 

H 


TT 

xl 


^Xl3 






diphosphate 


H 


H 


CH3 


s 


2-(Nasr-<iiacetyl)- 

^itWil III 1 W 


diphosphate 


XT 

xl 


XT 
XI 


PTTr. 
v^xi3 




6-O-ftcetvl 
suanine 


diphosphate 


H 


H 


CH3 


s 


8-fluoroguanine 


diphosphate 


TT 

H 


TT 

xl 


\-^Xl3 


c 
0 




diphosphate 


TT 

H 


XT 
Xl 




c 


adenine 


diphosphate 


H 


H 


CH3 


s 


2-fluoioadenine 


diphosphate 


XT 

xl 


TT 
Xl 


\-'Xi3 




8-fliiotY)adenine 

0 XX IXvX V CtVWi/l 1 Hi W 


diphosphate 


XT 

xl 


TT 
Xl 


PTT, 
\^X13 


C 


^ R-fiifluoro- 
adenine 


1 'n 1^ /A n d 
UipjlO SpilaLC 


XX 


H 


CH3 


s 


adenine 


triphosphate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 
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R 


R 


rC 


XV 






triphosphate 


TT 


TT 

xl 




n 




triphosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


triphosphate 


TT 

JnL 


XT 




0 


OIIQTIITI^ 


triphosphate 


TT 


TT 

xl 


V/XI3 


V-/ 


0~^rN ■U.lctt/Cljr 1^" 


triphosphate 


H 


H 


CH3 


0 


2-fluoroadenme 


tnpaospnate 


TT 

xl 


xl 




0 


R - fl n nrn a H pn 1 n e 
0 u. U-V/X v/ cm^xxxi iw 


triphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 

du^XULXlw 


triphosphate 


H 


H 


CH3 


0 


2-(NJ^-diacetyl)- 

gvianmg 


triphosphate 


TT 


xl 


^Xl3 


c 


V/~V/ CwvvjrX 

^IICII III IW 


triphosphate 


H 


H 


CH3 


s 


8-fluoroguanine 


triphosphate 


TT 

H 


TT 

xl 


^Xl3 


c 
0 


aUcuxxxxw 


triphosphate 


TT 

H 


TT 

xl 


I-/XI3 


Q 


fi-fN "M-diacetvn- 

\J IX^ uxowwwjrxy 

ClUwXXUXw 


triphosphate 


H 


H 


CH3 


s 


2-fluoroadenme 


triphosphate 


TT 

H 


Xl 


V^Xl3 


c 
0 


R.'fliin'rnaHeTii'ne 


triphosphate 


TT 

H 


TT 

xl 


^Xl3 


Q 
0 


adenine 


triphosphate 


TT 

H 


TT 

xl 


^Xl3 




dUwXXXXXw 


monophosphate 


monophosphate 


monophosphate 


CF3 




2-(N^-diacetyl)- 

gtUUilXX^ 


monophosphate 


monophosphate 


monophosphate 


V^X*3 


r\ 


o-vy wvwijrx 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroguaiiine 


monophosphate 


monophosphate 


monophosphate 


L.J:*3 






monopno spnaic 


TYl f\T\ OT^ Vl CT^ll fl ff*. 


mono'DhosDhate 




0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-fluoroadenine. 
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R* 


X 


Base 


LUUUU UUVJ 2>|Jlla 


mnn onTi 05?r)h ate 

f I mi-LVf uxxv/o L/xj.H^v 


mononhosnhate 


CF3 


0 


8-iluoroadenine 


JllUIlUpXilJopilcllC 


m nn nnli o ctrih ate 


m n n nTih n ^nVi ate 


CF^ 


0 


2,8-difluoro- 
adenine 


w« AVI An n /^ct^ Ti A 
mOILOpQOSpilalC 


m rkTi AH Vi o cn Hnt e 

XLiwJLiwpJLI.vl OpUCl t w 


m nn A'nii n5snfi stG 


CFq 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-(N,N-diacetyl)- 
guanine 


m /Ml /^T^Tio cn n S1 1* ^ 


m ATinnhojsnhatB 


mononhosDhate 


CF3 


s 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


8-fluoroguanine 


ZUUnupiilJSipila- IC 


m ATI r*nli o Rnli site 


m onot)ho sDhat e 


CF3 


s 


guanine 


monopnuapuaic 


m finriTiliofinH a.te 


mononhosnhate 


CF3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-fluoroadenine 


monopnospnaxc 


TTi ATI onVi rtcnli si^A 
lUUiiupiiv/opjuaLw 


mnn nnfh osnhate 


CFi 


s 


8-fluoroadenine 


monopnospnaie 


m ATI onVi o CTiTi affi 
lUUXlupiiLiopxicivw 


■mnn onhnsnhate 


CF^ 


s 


2,8-difluoro- 
adenine 


m.onupiiuopii<iLC/ 


m nri nnVi ri crnh 2it6 


monophosphate 


CFi 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 




acetyl 


CF3 


s 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Altematively, the following nucleosides of Fomiula Vm are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 
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R' 


X 


Base 


H 


H 


CH3 


0 


2,4-O-Diacetyluracil 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


CH3 


0 


2,4-O-Diacetylthymine 


H 


H 


CH3 


0 


Thymine 


H 


H 


CH3 


0 


Cytosine 


H 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


H 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


H 


H 


CH3 


0 


Uracil 


H 


H 


CH3 


0 


S-Fluorcuracil 


H 


H 


CH3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


CH3 


s 


2,4-O-Diacetylthymine 


H 


H 


CH3 


s 


Thymine 


H 


H 


CH3 


s 


Cytosine 


H 


H 


CH3 


s 


4-(N-mono-acetyl)cytosine 


H 


H 


CH3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


CH3 


s 


Uracil 


H 


H 


CH3 


s 


5-Fluorouracil 


monophosphate 


H 


CH3 


0 


2,4-O-Diacetyliiracil 


monophosphate 


H 


CH3 


0 


Hypoxanthme 


monophosphate 


H 


CH3 


0 


2,4-0-Diacetyl1hymine 


monophosphate 


H 


CH3 


0 


Thymine 


monophosphate 


H 


CH3 


0 


Cytosine 


monophosphate 


H 


CH3 


0 


4-(N-mono-acetyl)cytosin6 


monophosphate 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH3 


0 


Uracil 


monophosphate 


H 


CH3 


0 


5-Fluorouracil 


monophosphate 


H 


CH3 


s 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH3 


s 


Hypoxanttiine 


monophosphate 


H 


CH3 


s 


2,4-O-Diacetylthymine 
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X 


Base 


monophosphate 


Jl 


^Xl3 




Thvmine 

X jx yujuLuw 


monophosphate 


Jtl 


^Xl3 


c 


PvtoQiTie 


monophosphate 


rl 




s 


4-rN^-motio-acetvncvtosine 


monopnospjiaie 


W 
xl 


v^X].3 


s 


4-rN-N-diacetvl^cvtosine 


monopnospnaie 


Xi 


^Xl3 


s 


Uracil 


monophosphate 


Xl 




s 


5 -Kluoroiiracil 


diphosphate 


£1 


^Xl.3 


0 


2 A-0-F)i g fiftt v1 lira ni 1 


diphosphate 


±1 


r*TT« 

^Xl3 


0 


TTvnnv atithin e 

X X Y t/ vACtll 1.1 1 1 1 iw 


diphosphate 


XT 

Jtl 


L^X13 


0 


2 4.-0-T)iacetvlthvmine 

^j"T XX AOi\^ W If Jr XVlXJ ■Mill 1 w 


diphosphate 


Xl 


^Xl3 


0 


TThvmiTie 

X AXjr 1 11 1 1 iw 


diphosphate 


Jtl 


PTT, 
\^Xl3 


0 


Pvtn^iTie 


diphosphate 


Xl 


PTT-, 
\^Xl3 


0 


4-rN-TTiono-acetvncvtosine 


diphosphate 


xl 


^Xl3 


0 


4-rN N-diacetvncvtosine 


diphosphate 


XJ 

xl 


PTT^ 
L^ri3 




WXClwXl, 


diphosphate 


Xl 


PH^ 
v>xx3 


0 


5 -Fluorouracil 


diphosphate 


TT 

xl 


PTTr. 




2 4-O-Diacetvliiracil 


diphosphate 


TT 
Xl 


PTTo 
v^xi3 


s 


jjypox anthine 


diphosphate 


TT 
Xl 


PHa 


s 


2,4-O-Diacetylthymine 


diphosphate 


TT 

xl 


V-'Xl3 


s 


Thvmine 

X IX Y 1 1 1 1 1 iW 


diphosphate 


XT 

xl 


PTT- 

^n3 


Q 


Pvto^inft 


diphosphate 


XT 


PTT« 


c 


4- nsj-m on 0 - acetvD c vto sine 


diphosphate 


XT 

xl 


PTT^ 


c 


4-nM "M-diacetv^cvtosine 


diphosphate 


TT 
Xl 


^xi3 


s 


Uracil 


diphosphate 


XT 
Xl 


^Xx3 


s 


5 -Fluorouracil 


triphosphate 


XJ 


PtJ^ 
V^Xl3 


0 


7 4-0-T)iacetvliiracil 


triphosphate 


XT 

xi 


PTT- 


V-/ 


TTvr»rt Y antVii n e 
XX y M V/ ACIX1.ULXIXXW 


triphosphate 


XT 

xl 


PTT<, 


n 


9 4-0->diajcethvlthv[nine 


triphosphate 


XT 

xi 


PTT« 
L/XI3 


n 


X XL yxxixixw 


tri'ohosohate 


H 


CH3 


0 . 


Cytosine 


triphosphate 


H 


CH3 


0 


4-(N-mono-acetyl)cytosiQe 


triphosphate 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 
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R* 


X 


Base 


iTipiiospxLaxc 


XI 




0 


Uracil 


lIipilOSp£l«U6 


XJ 

Jl 




0 


S-Fluorouracil 


mpilOSpJla.16 


TT 
xl 




s 


2 4-O-Diacetvliiracil 


tnpiiospnaie 


Jul 




s 


HvDoxaiithtnc 


tnpnospnaie 


XT 

xl 


V/XX3 


s 


2 4-O-Diacetvlthvmme 


tnpnosptiEte 


TJ 
XT 






Thvmine 


tnpxiospnaxe 


n 


wxx3 


s 


Cvtosine 


uipiiospiiate 


XI 


v^xi.3 


s 


4-fN-mono-acetvncvtosine 


triphosphate 


XI 


wxj.3 


s 


4-fN N-diacetvncvtosme 


triphosphate 


TT 

xl 


v^Xl3 




Uracil 


tnpnospnate 


TT 

xl 


V^Xl3 


c 


5 -Pluorouracil 


monophosphate 


monopno spnaic 


v^r3 


0 


2,4-O-Diacetyluracil 


monophosphate 


monopnospxid. ic 


v^X'3 




H3/poxantfaine 


monophosphate 


monopiio spnaic 






2,4-O-Diacetylthymine 


monophosphate 


DQLonopno spnaLc 


v-'X3 




Thvmine 


monophosphate 


monophosphate 


^1*3 


n 

w 


Pvto^iTie 


monophosphate 


monophosphate 


vxF3 


0 


4-rM-mono- acetvl^cvtosine 


monophosphate 


monopno spnaic 




0 


4-(N^-diacetyl)cytosine 


monophosphate 


monopho sphate 


PF^ 
^r3 


0 


Uracil 


monophosphate 


monopno spnaic 


PFr. 

^P3 


0 


5 -Fluorouracil 


monophosphate 


monopho sphate 


PFo 




2,4-O-Diacetyluracil 


monophosphate 


monophosphate 


PF^ 




H vnox anthine 


monophosphate 


monopno spnaie 


PF., 




2,4-O-Diacetylthymine 


monophosphate 


monopnospnaie 


PF, 




Thvmine 

X XX T JLXXXXX%^ 


monophosphate 


m.onopnospnaie 


PF-* 




Cytosine 


monophosphate 


monopnospnaie 


PFo 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


monopnospno-tc 


PFo 


s 


4-fN N-diacetvncytosine 


monophosphate 


monophosphate 


PF-, 


c 


Uracil 


m on or) Vi n ^nh ate 


monophosphate 


CF3 


s 


5-Fluorouracil 


acetyl 


acetyl 


CF3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


CF3 


s 


4-(N,N-diacetyl)cytosine 



104 



wo 01/90121 ^ PCT/USOl/16671 









X 


Base 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-0S[,N-diacetyl)cytosine 


acetyl 


aceiyi 


z^oroiuu- 

iriTivl 

VUljrl 


0 


A^rt^ ^-Hiacetvncvtosine 


TT 

xl 


XI 


V-/X1.3 


0 


Nr-diacetvn-B[uanine 


TT 

xl 


XT 
XI 




0 


6-O-acetvl ouanine 


TT 

Jti 


XT 
Xl 


\^X4.3 


0 


R-'fliiorooiiflTiiTie 

0 jmii>\/JiwfjHri 1 III iw 


TT 
Jl 


XJ 
Xl 






cnianine 


TT 

xl 


XT 
XI 




0 

vy 


6-fN N-diacetvlVadenme 


TT 

xl 


XT 
XI 




0 


2-£luoFoadenine 


TT ^ 


XT 
XI 


VvXi3 


0 


S-fluoroadenine 


TT 

H 


TT 

xl 


PXT^ 


V/ 


7. ^^-difluorfwajdenine 


TT 

H 


TT 

xl 


V^Xl3 






TT 

xl 


TT 
Xl 


v-'Xl3 


s 


2-rN' N-diacetvIVeuanine 


TT 

H 


XT 

xl 


PXT, 


g 


6-O-acetvl suanine 


TT 
H 


XT 
Xl 


V-/X1.3 




l^-f1iiorofiuanine ' 

\J XAt*V^.*X^f^ V*>i**J 1*^ 


TT 


XT 
Xl 




s 


GTiianine 


TT 

H 


TT 
Xl 


v^Xa3 


c 


6-CN N-diacetvlVadenine 


TT 

H 


TT 

xl 


V^Xl3 




9 -fluoro ajdenine 


TT 

H 


TT 

xl 


V-/X13 


c 

0 


R - fluoroadenine 


TT 

H 


TT 

xl 


V-^Xl3 


c 

0 


9 8-fli fluoro-adenine 


TT 

H 


TT 

xl 


V-/XI.3 


s 


aflenine 


monophosphate 


XT 
XI 


v^xi3 


0 


2-rN N-diacetvlVsuanine 


monopho sphate 


TT 

xl 


v^XA3 




6-O-acetvl suaaine 


monophosphate 


XT 

xl 


^Xl3 




R -fl 1 loro puanine 


monophosphate 


XT 

xl 


V»/Xl3 


o 


gUdXXXXXVi/ 


monophosphate 


XT 

xl 




n 


fi-fM N-diacetvlVadenine 


monophosphate 


XT 

xl 


PTTa 
v_^xi3 




2-fluoro adenine 

X X LXX^X vy W-\X W 1 i 1 1 i ^ 


mononhosnhate 


H 


CH3 




8-fluoroadenine 


monophosphate 


H 


CH3 


0 


2,8-difluoro-adOTine 


monophosphate 


H 


CH3 


0 


adenine 
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R* 


X 


Base 


moxiophosphEte 


n 


V-/XA3 


s 


N-diacetvlVffuanine 


monophosphate 


Jti 


1^x13 


c 
0 


^-0-sicetv1 aiijiniTie 


monophosphate 


TJ 
XI 


OTJ^ 

V^X13 


0 


R-'fliiornouA'niTie 


monophosphate 


•LT 
XJ. 


V/XI3 


c 
0 




monophosphate 


XI 


V-/X13 


c 


fi-rN^ ^-diRcetvl^-adenine 


monophosphate 


TI 
XI 


V-/XX3 


0 


^-fluoroadetiine 


monophosphate 


TJ 
Xl 


v^Xl3 


c 

0 


K-fluoroadenine 


monophosphate 


TJ 

xl 


^Xl3 


c 


9 R-HifliioiTi-adeiiiiie 


monophosphate 


TJ 

xl 


PW- 


c 


siHptiitic^ 

aUwUJUJLv 


diphosphate 


TJ 

xl 


PW« 
^Xl3 




^•Hia.cetvl^-fiiianine 

A ^x^jA^ \jjio.wwi.jr*y ^^iciiiinw 


diphosphate 


TJ 

xl 


P"H"« 
I-/XI3 


n 


6-O-acetvl guanine 


diphosphate 


TJ 
Xl 


v^Xl3 


0 


S-fluoro guanine 


diphosphate 


TJ 
Xl 


PTTo 
Vw/n.3 


0 


oTianiiie 


diphosphate 


TT 

xl 


PTT.» 
^Xl3 


V-/ 


^-HNJ Tsr-diacetvlVadenine 


diphosphate 


TT 

JbL 


PIT- 
\^Xl3 


n 


- "f! n OTO 51 H ftti 1 n e 


diphosphate 


TT 


V-^Xl3 


0 


5? - fl n nro 51 H Ptii n e 


diphosphate 


TT 

xl 


1^X13 




9 R-difliioro-adeiiine 

\X1JLXUVXW UVAwUJiAJiW 


diphosphate 


TT 

xl 


PTT^ 
v^X13 


0 


adenine 


diphosphate 


TT 

xl 


PW-. 
v>Xx3 




2-rM N-diacetvlVeuanine 


diphosphate 


TT 

xl 


PW^ 
v^Xl3 


c 

0 


6-O-acetvl mianine 


diphosphate 


TT 

xl 


V-^Xl3 


c 


8 - "fl 1 1 or o cn 1 an 1 n e 

oxxixvx^jg U.CUX1XJ.W 


diphosphate 


TT 

H 


/^TT 

i-^Xl3 


0 


^UdXXIXiC 


diphosphate 


TT 

ri 


^Xl3 


c 


f^-fM M-di acetvlVadenine 

^J"*lX^jX^ \ 1 1 CI wW !■ jr X y uuwxx&Axw 


diphosphate 


TT 

xl 


^XX3 


e 


2-fliioroadenine 


diphosphate 


TT 

xl 






8-fluoroadenine 


diphosphate 


TT 

xl 


^Xl3 


c 
0 


9 R-difliioro-adenine 

0 \X1,1 1.1XV^X V/ fc*\XWI ill 1 w 


diphosphate 


TT 

xl 


1^x13 


c 


ci/1*»Tnnft 

diXCXXXIXV 


triphosphate 


TT 

xl 


UXI3 




9-rM 'NT-H 1 q ri=*tv1 V on aniTi e 




H 


CH3 


0 


6-O-acetyl guanine 


triphosphate 


H 


CH3 


0 


8-fluoroguanine 


triphosphate 


H 


CH3 


0 


guanine 
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X 


Base 


triphosphate 


TT 

rl 




n 
\j 


0"\^1N ylN-QlaCCiyi ^"<ttlCUJJU.C 


triphosphate 


TT 

xl 




n 




triphosphate 


TT 

rl 


/-ITT 

^^Xl3 


n 


0 **xxuuruau.enjiie 


triphosphate 


TT 

j1 


Url3 


\j 


0 'CuuuurO'oCienmc 


triphosphate 


TT 
ti 


C±13 


r\ 
\J 


aucZiine 


triphosphate 


TT 
Jl 




0 


z-^iN -oiacciyi ^-giiamne 


triphosphate 


TT 

xl 


rf^TT 
UII3 




o-\-/-acciyi giianinc 


triphosphate 


TT 

rl 


C'XlS 


0 




triphosphate 


TT 

Jtl 


v^Xl3 


c 
0 




triphosphate 


TT 
H 


^^rl3 


c 




triphosphate 


TT 


C^rl3 


Q 


z^riuoroaaemne 


triphosphate 


TT 

xl 


Url3 


Q 


0 ■-ituoroaCLeiune 


triphosphate 


TT 

rl 


Crl3 


0 


0 -cuiiuorQ'ovLeuuie 


triphosphate 


TT 

xl 


Url3 


Q 


Q/^omtio 


monophosphate 


monophosphate 




\J 


0 ^"W "W^— /It cir'o'fvl^— oiisiTiiTus* 


monophosphate 


monopho sphate 


Ci:*3 


r\ 
\J 


^ fi 0 A'f'x /I nmoTitno 

O-Vy-aCeiyi gtlaniTlC 


monophosphate 


monophosphate 


CF3 


r\ 

yj 


0 "U. uoro guamne 


monophosphate 


monophosphate 




r\ 
U 


guanme 


monophosphate 


monopho sphate 


CF3 


\J 


D- v^iN ,IN -Giacetyi ^-aaenme 


monophosphate 


monophosphate 




KJ 


^ -11 U.UrL>d.U.CXllIlC 


monopho sphate 


monophosphate 


v^r3 


\J 




monopho sphate 


monophosphate 


^^-1/3 


\J 


0 SZ—zllflllrtTrt—Q/loTllTK* 


monophosphate 


monopho sphate 


U±*3 


yJ 


aQsmnc 


monophosphate 


monophosphate 


Cr3 


Q 




monopho sphate 


monophosphate 


CF3 


a 


o-^-acexyi guamTic 


monopho sphate 


monophosphate 


/-^T7 

L/r3 


Q 


o-'iiiLorogiianme 


monophosphate 


monophosphate 


L/r3 




guariiTic 


monophosphate 


monophosphate 


^1*3 


Q 


o-^^xN jxN -Qiacciyi ^~au.cnmc 


XUUIlUpJlUopila'LC 


xuuuupxiuopxiaic 


v^r3 


c 

0 




monophosphate 


monophosphate 


CF3 


s 


8-£luoroadenine 


monophosphate 


monophosphate 


CF3 


s 


2,8-difluoro-adenine 



107 



wo 01/90121 PCTAJSOl/16671 







R* 


X 


Base 


monophosphate 


iiioiiopjiospnaLc 




0 




acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 


acetyl 




c 

0 




acetyl 


acetyl 


2-bronio- 
vinyl 


0 


guanine 


acetyl 


acetyl 


2-broino- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula DC are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 




5 (K) 



wherein: 



R^ 




X 


Base 


H 


CH3 


0 


2,4-0-Diacetyluracil 


H 


CH3 


0 


Hypoxanthine 


H 


CH3 


0 


2,4-O-Diacetylthymme 


H 


CH3 


0 


Thymine 


H 


CH3 


0 


Cytosine 


H 


CH3 


0 


4-^-mono-acetyl)cytosine 


H 


CH3 


0 


4-(NJ^-diacetyl)cytosine 


H 


CH3 


0 


Uracil 


H 


CH3 


0 


5-FluoTouracil 


H 


CH3 


s 


2,4-O-Diacetyluracil 


H 


CH3 


s 


Hypoxanthine 


H 


CH3 


s 


2,4-O-Diacetylthymine 
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K 


R 




Base 


TT 

ri 




c 


inymmc 


TT 

xl 




c 


i^yiosmc 


TT 
Jtl 




Q 




TT 

H 


i^TT 


Q 




TT 

H 


CJI3 




Uracil 


H 


L/XI3 


Q 


^ _T71n r\t"/M tTCt 1 


monophosphate 


/^TT 


r\ 
yj 


0 A— r^-T^isifptvliiTiif*!! 
V J-/lclv vtjr lux <ivii 


monophosphate 


L/XI3 


n 

\J 


JlX Y P U AalJLUiiiic 


monophosphate 


CJbl3 


r\ 
\J 




monophosphate 


CM3 


r\ 
\J 


inynunc 


monophosphate 


/-^TT 
CJI3 


r\ 
\J 


i^yiosmc 


monophosphate 


Crl3 


KJ 




monophosphate 


/-ITT 


r\ 




monophosphate 


i^TT 
CH3 


r\ 
sJ 


Uracil 


monophosphate 


CH3 


r\ 
\J 


D "F iuorouravii 


monophosphate 


CH3 


c 
a 




monophosphate 


/^TT 
CH3 


c 


xiypoxaninine 


monophosphate 


/—IT T 

Cxl3 


Q 
0 


^ J ~ JL^ 1 <*w c I y 1 ixi y iiiLLiw 


monophosphate 


/-ITT 
CH3 


Q 


inynune 


monophosphate 


/^TT 
CH3 


c 
0 


i^yiosme 


monophosphate 


/"ITT 
CH3 




T—t iN"niOuO'"a.t/Ctyi ^oy wjauLiw 


monophosphate 


/^TT 
CH3 


c 
0 


,JN -GiaceLyi^cyios 


monophosphate 


CH3 


c 
0 


Uracil 


monophosphate 


/TTT 
CII3 




D -r luorourav/ii 


diphosphate 


/-ITT 


KJ 


^ jH*\j'*'J-'i<*wCiy iLU. <twii 


diphosphate 


/"ITT 

Cxl3 


r\ 
\J 


Xiyp 0 AollUlIliC 


diphosphate 


/-%TT 
CH3 


r\ 
U 


z ,4- w-i-/iaCoiy iiJu.yiiiiiic 


diphosphate 


CH3 


/~\ 
U 


mymme 


aipnospnaie 


V»/IjL3 


Vi/ 


Cvtosine 


diphosphate 


CH3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


CH3 


0 


4-(N,N-diacetyl)cytosine 
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K 


JK 


Y 

A. 




diphosphate 


/"vrr 


KJ 




diphosphate 




r\ 
\J 




diphosphate 




c 


9 4^0-*ryiflcietvhu'acil 


diphosphate 




c 

0 


1 1 Y| r A Til 11 F ' 


diphosphate 




c 


9 4-0-r>iaretvlthvmine 


diphosphate 


v^il3 


0 


TTiVTin 1 n 
± 11 jf 1 1 III 1 0 


diphosphate 


/-ITT 

Crl3 


c 




triphosphate 


L<il3 




9 A_0-T^iar»^fv1iiraf*il 


triphosphate 


L^Xl3 




T-T\mnY sinf Vii rt 6 

Xxy Lm Arl 1 1 1.1 III i.W 


triphosphate 


i-/rl3 




9 4-O-T^iflcetvlthviiiine 


triphosphate 


/^TT 

\^Xl3 


n 




triphosphate 


L'rl3 


r\ 
\J 




triphosphate 








tnphosphate 


/-^TT 
CJI3 


r\ 
KJ 




tnphospnate 


1^x13 






triphosphate 


L^rl3 




S -T71 1 1 omi iraci 1 

,J ~Jt^ X UwX \I KMJL €M\^tX 


triphosphate 




c 


9 4-0-Tiiacetvliiracil 


triphosphate 


UriB 


c 
1^ 


"tT-vri /> Y Tl tVl 1 Tl ft 
XX jr V ACUlLLLUlw 


triphospahate 


/~*TT 


Q 


9 4.-0-.Tlinp^tvltVivTnine 


triphospahate 


/^TT 

Crl3 


C 


X 11 jr JLUllxC/ 


tnphospahate 




c 


/^Vtf* Q1 Tl ^ 


monophosphate 


Cra 




A j*T \»/ J-/xci.vwVjr X ux CI.WXX 


monophosphate 


Or 3 


n 


TT vn ffc Y nn til 1 n e 


monophosphate 


v^r3 


a 
\j 


9 4-0-1^1 acetvlthvmine 


monophosphate 


Cr3 




'nT\ mm Tip^ 

1 ixyiiiiiic 


monophosphate 


v^rs 




V./ y oxiiv 


monophosphate 


V-/r3 




il-rM-m nno-acetvl'^cvtosine 

*T 1 X^ XJLXvXXv Clwwfcjr X J^jf WiJiiAV 


monophosphate 


Ci^3 


yJ 


A-rNT "NT-Hi apptvl^cvtns 


m nn rtT^Vi CT4 n a t ft 


CF^ 


0 


Uracil 


monophosphate 


CF3 




5-Fluorouracil 


monophosphate 


CF3 


s 


2,4-ODiacetyluracil 
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R 


R 


X 


Base 


monophosphate 


CF3 


s 


Hypoxanfhine 


monophosphate 


CF3 


s 


2,4-O-Diacetyltiiynune 


monophosphate 


CF3 


0 


Inynnne 


monophosphate 


CF3 


IS 


Cytosine 


monophosphate 


CF3 


c 


4-(N-mono-acetyl) cytosine 


monophosphate 


CF3 


c 


4-(NJ^-diacetyl)cytosine 


monophosphate 


CF3 


CI 


Uracil 


monophosphate 


CF3 


0 

s 


5-Fluorouracil 


acetyl 


CF3 


0 


4-(N,N-aiacetyljcytosme 


acetyl 


^^3 


c 




acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




Base 



? 



(XVI) 



wherein: 





R* 


R^ 


R« 


X 


Base 


^10 


r' 


H 


CH3 


H 


H 


0 


2,4-0-Diacetyluracil 


OH 


Me 


H 


CH3 


H 


H 


0 


Hypoxanfhine 


OH 


Me 


H 


CH3 


H 


H 


0 


2,4-O-Diacetylthyaime 


OH 


Me 


H 


CH3 


H 


H 


0 


Thymine 


OH 


Me 


H 


CH3 


H 


H 


0 


Cytosine 


OH 


Me 


H 


CH3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


H 


CH3 


H 


H 


0 


4-(N^-diacetyl)cytosine 


OH 


Me 
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R 


R 


R 


R 


X 


Bftse 


r" 


XV 


TT 


/-ITT 

CH3 


TT 

rl 


TT 

rl 


r\ 

VJ 


Uracil 


OH 


Me 


TT 

H 


/—ITT 
CH3 


TT 

H 


TT 
Jl 


U 


D -r iuoro uiacii 




Me 


H 


^^TT 
CH3 


TT 

H 


TT 


0 


Zj^-vJ-JJiaceiyiuracii 


VJXl 


Mp 


XT 

H 


^TT 
CH3 


TT 

H 


TT 

Jtl 


0 
0 


laypoxantnuie 


V^Xi 


Mp 

iVxC 


XT 

H 


/-^TT 
CH3 


TT 
jl 


XT 
±1 


c 
a 






Me 


TT 

H 




TT 

rl 


TT 

xl 


c 


xnyminc 


OH 


Me 


TT 

H 


/-•XT 


TT 

Jtl 


TT 
£1 


Q 


v^yiosmc 


OH 


Me 


H 


/^TT 
CH3 


TT 

Jtl 


XT 

xl 


c 

0 


*H ^iN -m.ono-aoci y jr tuaiiic 


OH 

V-/XX 


Me 

xvx^ 


H 


/TFT 
CH3 


TT 

H 


TT 


0 
0 


,IN -ulaGeiy 1 ^cytobmc 


OH 
V^xx 


Me 


H 


CH3 


TT 

H 


TT 


c 
0 


TT— o-,:i 

uracu 


OH 

wxx 


Me 

xVxw 


H 


/^TT 
CH3 


TT 

a 


TT 

xl 


c 
0 


D -X* lUOIOUTaCll 


OH 


Me 


monophosphate 


CH3 


TT 


XT 

xl 


U 




OH 

\-/XX 


Me 


monophosphate 


/"STT 
CH3 


TT 

H 


TT 

rL 


r\ 


XxypOXaTi ini n c 


OH 


Me 


monophosphate 


/^TT 
CH3 


TT 

H 


TT 

xl 


r\ 
KJ 


^,*f-^J-l^laCClyluiyiIllllw 


OH 


Me 


monophosphate 


CH3 


TT 

H 


TT 

xl 


U 


inymme 


OH 


Me 


monophosphate 


CH3 


TT 

H 


TT 


u 


L/yiosme 


OH 


Me 


monophosphate 


CH3 


TT 

H 


TT 

H 


U 


H— ^^JN -mono-accxy 1 j cy uj s>uic 


OH 


Me 


monophosphate 


CH3 


TT 

H 


TT 

xl 


D 


Af-^lN jXN -UlaQc VyLjKjy lUaJLUC 


OH 


Me 


monophosphate 


CH3 


TT 

H 


TT 

xl 


r\ 

yj 


Uracil 


OH 

v^xx 


Me 


monophosphate 


CH3 


TT 

H 


TT 

xl 


U 


D -1; luorouracii 


OH 


Me 


monophosphate 


CH3 


H 


TT 

H 




Zj'f-vJ-i^iaceiyiuracii 


OH 


Me 

xvxv 


monophosphate 


CH3 


H 


TT 

H 


s 


Hypoxanthine 


OH 
vyXx 


Me 
xvxc 


monophosphate 


CH3 


H 


TT 

H 


0 

0 


Z ,4-\J-JJiacetyiinymm6 


OH 

\^xx 


Me 


monophosphate 


CH3 


TT 

H 


TT 


c 
0 


mynune 


OH 


Me 


monophosphate 


CH3 


TT 


TT 


0 


L^yiosme 


OH 

vyxx 


Me 


monophosphate 


CH3 


TT 

H 


TT 

xl 


0 
0 


/t /^T ♦vi/^nr»_or»<*"f'\?l^r»"\/todTlf* 

'f-^XN-mono-at/CLyi ^t^y uubiiic 


OH 

v^xx 


Me 


monophosphate 


CH3 


TT 

H 


TT 


0 
0 


^ /'XT XT /1i Q/^oi^/l^oi/frtctTii* 

*K-^JN ,iN -cuacoiyi ^cy LObJiic 


OH 

vyxx 


Me 


monophosphate 


CH3 


H 


TT 

H 




uracil 


OH 

v/xx 


Me 


monophosphate 




TJ 

Xx 


XX 


s 


5-Fluorouracil 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


2,4-0~Diacetyluracil 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


Hypoxanthine 


OH 


Me 
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R 


R 


R 


R 


XT' 

X 


Base 


iv 


iv 


diphosphate 


CH3 


TT 

H 


TT 

H 


0 


2,4-O'DiacetyItnymine 


/->TT 


jvie 


diphosphate 


CH3 


TT 

H 


TT 

H 


U 


Tnymme 




ivie 


diphosphate 


CH3 


TT 

H 


TT 


u 


Cytosme 


riTT 


ivic 


diphosphate 


CH3 


TT 

rl 


TT 

H 


U 


4-(N-iiiono- acetyl) cytosine 


wn 


1VJ.C 


diphosphate 


CH3 


TT 

H 


H 




4-(N,N-diacetyl)cytosine 




ivie 


diphosphate 


CH3 


TT 

H 


TJT 

H 


u 


uracil 




iYLO 


diphosphate 


CH3 


TT 

H 


TT 

H 


0 


5-Fluorouracil 


r\Ti 
KJrl 


ivie 


diphosphate 


CH3 


H 


TT 

H 


s 


z,4-u-i-'iaceiyiiiracii 


\Jxl 


ivie 


diphosphate 


CH3 


TT 

H 


TT 

H 


c 


Hypoxanthine 




IVJLC 


diphosphate 


CH3 


TT 

H 


TT 

xi 




z,4-u-JLiiaceiyiuiyniine 




iVJLC 


diphosphate 


CH3 


H 


TT 

H 


CI 

■S 


Thymine 




ivie 


diphosphate 


CH3 


H 


H 


s 


Cytosine 




ivie 


triphosphate 


CH3 


H 


H 


0 


2,4-O-Diacetyluracil 




ivie 


triphosphate 


CH3 


H 


H 


0 


Hypoxanthine 


\J±1 


Ayr** 


triphosphate 


CH3 


H 


H 


0 


2,4-u-JJiacetyiuiyiiiuie 


\JJ1 


iVXC 


triphosphate 


CH3 


XT 

H 


TT 

H 


0 


ThjOTine 




IVJIC 


triphosphate 


CH3 


XT 

H 


TT 

H 


0 


Cytosine 


riTT 

KJxl 


IVXv 


triphosphate 


CH3 


H 


H 


0 


4~(N-mono-acetyi jcyiosme 


vJxl 


ivie 


triphosphate 


CH3 


H 


H 


0 


4-(JN ,JN -oiacetyi jcyiosme 




iVIv 


triphosphate 


CH3 


H 


H 


0 


T 1 

Uracil 




IViC 


triphosphate 


CH3 


H 


H 


0 


5 -Fluorouracil 




A/Tp 


triphosphate 


CH3 


H 


H 


s 


254-O-Diacetyluracil 


\J±l 


A/Tp 


triphosphate 


CH3 


H 


TT 

H 


0 

s 


Hypoxanthine 




A/fp 


triphosphate 


CH3 


H 


H 




-<i,4-u-JJiaceiyiiJiymine 




A/Tp 


triphosphate 


CH3 


H 


H 


s 


inymme 




Ayfp 


triphosphate 


CH3 


H 


TT 

H 


0 


Cytosine 




A/fp 


monophosphate 


CF3 


H 


TT 

H 


U 


z,4-vj-uiaceiyiuracu 




A/fp 


monophosphate 


CF3 


H 


H 




Hypoxanthine 


OTT 


iVLe 


monopho sphate 


v^r3 


XX 

n 


XX 
Xx 


o 


2 4-O-Diacetvlthvmine 


OH 


Me 


monophosphate 


CF3 


H 


H 


0 


Thymine 


OH 


Me 


monophosphate 


CF3 


H 


H 


0 


Cytosine 


OH 


Me 
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MX. 


IV 


XV 


r" 


^v 


Base 


Rio 


R^ 


nioiiopiiospiiaic 




TT 

XI 


XX 


0 


4.- rM-m ono- acetvn cvtosine 


OH 


Me 


monopjiospiiaic 




XX 

xjl 


FT 

XX 




4.-rW l^J-fiiacetvl^cvtosine 

"T IX^ jX^ V*xa*^vi»jrx^vjF bwdxxx^ 


OH 


Me 


monopliosphS'te 




TT 

Xl 


Xx 






OH 


Me 


inoiiopiio spnaic 


v^j/ 3 




XX 


0 


5-Fluorouracil 


OH 


Me 


TM r^n r\T^ rl Ot^ rl 51 f P 


v-'X 3 


H 


H 


s 


2,4-O-DiacetyIuracil 


OH 


Me 


niUllOpilOSpjJ.avv 


v^P3 


H 


XX 


s 


TTvnoxanthine 


OH 


Me 


moiiopiiospiidic 




XX 


XX 


s 


2 ,4-O-Diacetylthyniuie 


OH 


Me 


monopnospiiaie 


v^r3 


TT 

XX 


TT 

Xx 


G 


TTivminG 
X XI yxxixxxw 


OH 


Me 


IIlOllOpilOSpilal.6 


^r3 


XX 


XX 


c 


Pvtosine 


OH 


Me 


monopnospjiaie 


PT?^ 

^A*3 


XX 


Xx 




4-/^-Tnono-acetvl^cvtosine 


OH 


Me 


monopiiospiiaic 


PT7^ 

v-/r3 


TJ 
XX 


XX 


s 


4-rN 'NT-diacetvl^cvtosine 


OH 


Me 


monop no spnaic 


PT7o 


xx 


TT 

XX 


s 


T Jracil 


OH 


Me 


monophosphate 


PT7« 
*^r3 


Xx 


TT 

Xx 


c 
0 


S -T^l iioinuracil 


OH 


Me 


acetyl 


v^Xl3 


XX 


tJ 
Xx 


n 


A^C^ "NT-diacetvl^cvtosine 


H 


Br 


acetyl 


CH3 


H 


H 


s 


4-(N,N-diacetyl)cytosme 


H 


Br 


acetyl 


CH3 


OH 


H 


0 


4-(N,N-diacetyl)cytosme 


H 


Br 


acetyl 


CH3 


OH 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 2: Preparation of 2*-C-methylriboadeiiine 

The title compound was prepared according to a published procedure (R.E. Harry- 
O'kuni, J.M. Smith, and M.S. Wolfe, "A short, flexible route toward 2'-C-branched 
5 ribonucleosides", J.Org. Chem. 1997, §g, 1754-1759) (Scheme 8). 

Scheme 8 
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(a) Dess-Martin periodinane; (b) MeMgBr / TiCU; (c) BzCl, DMAP, EtgN; (d) 

bis(trimethylsilyl)acetamide, N^-benzoyl adenine, TMSOTf; (e) NH3 / MeOH 

In a similar manner, but using ttie J5)propriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula 11 are pr^ared. 



Y 



5 




wherein: 







R^ 


X» 




Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


.NH2 


H 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


H 


O-cyclopiopyl 


H 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


H 


S-cyclopropyl 


H 


H 


H 


H 


H 


F 


H 


H 


H 


H 


H 


CI 



115 



wo 01/90121 PCTAJSOl/16671 



R 


R 


K 






V 




TT 

H 


TT 

xl 


XJ 
XX 


TT 




TT 

H 


TT 

H 


TT 

xl 


XX 


TT 

XX 


T 
X 


monophosphate 


TT 


TT 
Xl 


XJ 
XX 


pr 

XX 


1^X12 


monophosphate 


TT 
11 


TT 

xl 


XX 


XX 


KTXT.Qnpfvl 
lNXX"ilwwl.jrl 


monophosphate 


TT 

H 


TT 

xl 


TT 
Xl 


TT 

XX 


"NTTT— r»"\/f*l nt^TTiTi vl 
IN XX-L' jr ^Hjpi up jr i 


monophosphate 


TT 

H 


TT 

xl 


TT 
XX 


TT 

XX 


"MTT-mf»t'hvl 


monophosphate 


TT 
U 


TT 
U 


TT 

XI . 


XT 

XX 


"NrTT-f^tVivl 

l^Xl-CUJljrJL 


monophosphate 


TT 
11 


TT 

xl 


TT 
XX 


TT 

XX 


V-/XX 


monophosphate 


TT 
H 


xl 


TT 

XX 


TT 

JLX 




monophosphate 


TT 
H 


TT 

xl 


TT 
XX 


XT 

XI 




monophosphate 


TT 

H 


TT 

H 


TT 
Xl 


TT 
Xj. 




monophosphate 


TT 

H 


TT 
H 


Xl 


TT 
XX 


f\^r» vr* 1 rtt^frtT* vl 
vA^w jr wliipi wp * 


monophosphate 


TT 

H 


TT 
H 


TT 
Xl 


TT 

XX 


oxx 


monophosphate 


TT 
H 


XT 

xl 


TT 
XX 


TT 

XJL 


SMe 


monophosphate 


TT 
11 


Xl 


XT 
XX 


XX 


SEt 


monophosphate 


TT 

H 


TT 

H 


TT 
XX 


XX 
XX 


S -pvpT nnrnnvl 


monophosphate 


TT 

H 


TT 
H 


TT 
XX 


TT 

XX 


x^ 


monophosphate 


H 


TT 
H 


TT 
XX 


TT 

XX 


PI 


monophosphate 


H 


TT 
H 


XT 
XX 


TT 

XX 


JDJL 


monophosphate 


TT 

H 


TT 
U 


TT 
XX 


XT 
XX 


T 

X 


diphosphate 


TT 

H 


TT 

xl 


TT 

XX 


XT 

XX 




diphosphate 


TT 

H 


TT 
H 


TT 

XX 


XT 
XX 


MH-acetvl 


diphosphate 


TT 

H 


TT 
H 


TT 
xl 


TT 

XX 


^TH — p vr. 1 nTkTfvn vl 

1^ X i*" V» jr V LSJ^x J X. 


diphosphate 


TT 

H 


TT 
U 


TT 
Xl 


TT 

XX 


>JfT-Tn e»tVi vl 

l^X X Xil wULl jr 1 


diphosphate 


TT 

H 


TT 
H 


TT 
Xl 


TT 

XX 


i>( XX^ IXX jr A 


diphosphate 


TT 

H 


TT 

xl 


TT 
XX 


XT 
XX 


OH 

v/xx 


diphosphate 


TT 

H 


TT 

xl 


TT 

XX 


XT 

XX 


O-acetvl 


diphosphate 


TT 

H 


TT 
H 


TT 
XX 


XT 
XX 


V-/iVXC 


cupnospnaie 


XJ 
XX 


H 


H 


H 


OEt 


diphosphate 


H 


H 


H 


H 


O-cyclopropyl 


diphosphate 


H 


H 


H 


H 


SH 
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R 


R 


R 


A. 




V 


diphosphate 


TT 

H 


TT 

xi 


XI 


XX 


OlVXw 


dipnosphate 


TT 

H 


TT 

xl 


XT 
XI 


TT" 

XI 




diphosphate 


H 


TT 

Jtl 


TT 
XI 


TT 

XX 




oipnospnate 


TT 

rl 


rl 


TT 


H 


X 


diphosphate 


TT 
±1 


rl 


TT 

Jul 


H 


CI 


diphosphate 


TT 
£1 


xl 


TT 


H 


Br 

X^l 


diphosphate 


TT 

H 


XT 

xl 


TT 
XI 


TT 

xl 


T 


tnphosphate 


TT 

H 


TT 

xl 


XT 

XI 


TT 

XX 


JINX12 


tnphosphate 


TT 

H 


TT 
Xl 


XT 
XI 


TT 

XX 


"MTT-arptvl 


triphosphate 


TT 

H 


TT 

xl 


XT 
XI 


TT 

XI 


l\JTr-P-VnloTl1Y^Tlv1 
1^ XX w jr K^x\f^x%J^y 1 


triphosphate 


TT 

H 


TT 

xl 


TT 

XI 


TT 

XX 


"KTR-methvl 


triphosphate 


TT 

H 


TT 

xl 


TT 
Xl 


TT 

XX 


NH-ethvl 


triphosphate 


TT 

H 


TT 
XI 


TT 

xl 


TT 
XI 


V-/XX 


triphosphate 


H 


TT 

xl 


TT 
Xl 


TT 
XI 




triphosphate 


H 


TT 

JnL 


XT 
Xl 


TT 
XI 


OFt 


triphosphate 


TT 

H 


TT 

xl 


TT 

xl 


TT 

XX 




triphosphate 


TT 

H 


Xl 


TT 
Xl 


XX 


O-flcetvl 


triphosphate 


TT 

ri 


TT 
Xl 


XX 


H 


SH 


triphosphate 


TT 

H 


TT 
Xl 


TT 

XX 


XX 


SMe 


triphosphate 


H 


XT 

xl 


XT 

xl 


TT 

XI 


SFt 


triphosphate 


H 


TT 

xl 


XT 

xl 


XT 
XI 




triphosphate 


H 


TT 

H 


XT 
xl 


TT 

XI 


x^ 


triphosphate 


TT 

H 


XT 

xl . 


TT 

XI 


TT 

XX 


CI 


tnphosphate 


TT 

H 


XT 
Xl 


TT 

XI 


TT 

XX 


Br 


triphosphate 


H 


XT 


XT 

xl 


TT 

IX 


T 

J. 


monophosphate 


monophosphate 


monophosphate 


XT 

xl 


TT 
XI 


IsTTT^ 
iNXx2 


monophosphate 


monophosphate 


monopho sphate 


TT 
xl 


XT 

Xl 


iNXi-w* jr wiupi Kjyyi 


monophosphate 


monophosphate 


monopho sphate 


TT 

xl 


TT • 
xl 


OTT 
vJxx 




TTi oTi nT>h o soh ate 


monophosphate 


H 


H 


F 


monophosphate 


monophosphate 


monophosphate 


H 


H 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH2 
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K 


K 


K 


A. 


A. 


Y 


diphosphate 


uipiiospiiaie 


oipnospnaie 


XT 
XX 


TT 

XX 


"MTT-f^ vd onro'n vl 


diphosphate 


diphosphate 


diphosphate 


XT 
XX 


TT 

Xx 


OTT 


diphosphate 


diphosphate 


dipho sphate 


XT 
XI 


TT 
Xx 


X^ 


diphosphate 


diphosphate 


diphosphate 


XI 


Xx 


PI 

\^x 


triphosphate 


triphosphate 


mpno spuaie 


XI 


TT 

XX 


i>xx2 


triphosphate 


triphosphate 


uipjiospiiaie 


Xx 


TT 

XX 


TsJTT-r vfil nnronvl 


triphosphate 


tnpnospiiaie 


Lnpnospnaic 


TT 
XX 


H 

XX 


OH 

v^XX 


triphosphate 


tnpiiospiiate 


inpiiospiiatc 


TT 

XX 


H 

XX 


X 


triphosphate 


triphosphate 


uipiiospiiaie 


TT 

XX 


TT 

XX 


PI 


H 


XT 


TT 

xl 




TT 
Xx 


NTTo 
x^xx2 


H 


TT 

H 


TT 
Jl 


T? 
X* 


TT 

Xx 


'WTT-ovol onmnvl 
IN xx~ w jr 1/1 w^x \i 1 


XT 

H 


TT 


XT 
Xl 


x^ 


H 

XX 


OH 

vyxx 


TT 

H 


TT 
±1 


Xl 




H 

XX 


F 

X 


H 


TT 


Xl 


X^ 


H 

XX 


CI 


H 


TT 

H 


TT 

xl 


PI 


TT 

XX 


XNXX2 


H 


TT 

H 


XT 

xl 




TT 
Xx 


"NTTT-fivd fiTiroTivl 

XtXx jr wi w^x xi^jx 


H 


TT 

H 


TT 
±1 




TT 
Xx 


OH 

KJXX 


H 


H 


TT 
Xl 




X X 


X 


H 


TT 


xl 


PI 


H 

XX 


CI 


H 


TT 


TT 
Xl 


XjX 


H 

XX 


NH-* 

x^xx2 


H 


TT 


TT 
XI 




XX 


'NH-cvclo'Droovl 


H 


TT 

H 


TT 

xl 


JoX 


TT 

XX 


OH 

v/xx 


H 


TT 

H 


TT 

xl 


or 


TT 

XX 


X 


H 


TT 


XT 
Xl 


xjr 


TT 

XX 


PI 


H 


TT 
Jl 


TT 
Xl 


>JTTn 


TT 

XX 


NH9 

±^xx2 


H 


TT 


XI 


i>iXx2 


H 

XX 


NH-cvclonroDvl 


H 


TT 

H 


TT 

xl 


iNn2 


TT 

Xx 


OH 

vyxx 


H 


TT 

xl 


XT 
XI 


iNXx2 


TT 

XX 


T? 


n 


H 


H 


NH2 


H 


CI 


H 


H 


H 


SH 


H 


1SIH2 


H 


H 


H 


j SH 


H 


NH-cyclopropyl 
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R 


R 


K 






Y 


TT 

H 


TT 

H 


TT 

rl 


orx 


TT 

XX 


OTT 


TT 

xl 


TT 

rl 


Jtl 


on. 


H 

XX 


X 


TT 

xl 


TT 

rl 


TJ 

XI 


SH 


H 


CI 


acetyl 


TT 

rl 


TT 

xl 


H 


H 


x^xx2 


acetyl 


rl 


TT 

XX 


XX 


H 


NTT-cvcloiMTinvl 


acetyl 


TT 

rl 


n 


TT 

XI 


TT 

XX 


OTT 

^^xx 


acetyl 


TT 

rl 


rl 


TT 

XX 


TT 

X X 


X 


acetyl 


TT 

rl 


TJ 

xl 


TT 


TT 

XX 


CI 


acetyl 


TT 

rl 


n 


x^ 


H 

XX 


x^xx2 


acetyl 


TT 

rl 


XJ 

n 


x^ 


H 

XX 


NTT«-cvcl onroTi vl 

XTlXX^Vjr vlWJ^X V^jr* 


acetyl 


TT 

rl 


TJ 

n 


TT 
X* 


TT 

XX 


OTT 

V^XX 


acetyl 


TT 

rl 


TJ 

rl 


P 


TT 

XX 


F 


acetyl 


TT 

rl 


TT 

rl 


X" 


TT 

Xx 


PI 


H 


acetyl 


aceiyx 


TJ 
Xx 


TT 

XX 


NTTo 

x^xx2 


TT 

xl 


acetyl 


or* 0^/1 

aCCiyi 


TT 

XX 


H 

XX 


NTT-cvcloDroovl 


TT 

H 


acetyl 


aceiyi 


TT 

XX 


XX 


OH 

vyxx 


TT 

H 


acetyl 


acexyi 


TT 

XI 


TT 

XX 


F 

X 


TT 

H 


acetyl 


aceiyi 


TT 

XI 


TT 

XX 




acetyl 


acetyl 


acexyi 


TT 
Xx 


TT 

XX 


NTT^ 

x^xx2 


acetyl 


acetyl 


aceiyi 


TT 
Xx 


TT 

XX 


NTT-cvcl oiMTOO vl 

X^XX vjr wlw^Xw^ Jr A 


acetyl 


acetyl 


acetyl 


TT 

XI 


H 

XX 


OH 

\^xx 


acetyl 


acetyl 


aceiyi 


TT 

Xx 


TT 

XX 


F 

X 


acetyl 


acetyl 


acetyl 


TT 

XX 


TT 
xx 




monophosphate 


acetyl 


aceiyi 


TJ 
XX 


TT 

XX 


NTTi 
XNXX2 


monophosphate 


acetyl 


acetyl 


TT 
xl 


TT 
XI 




monophosphate 


acetyl 


acexyi 


XJ 

Xx 


TT 
Xx 


OTT 


monophosphate 


acetyl 


acetyl 


TT 
xl 


TT 

XX 


F 

X 


monophosphate 


acetyl 


acetyl 


TJ 
XI 


TJ 
Xl 




H 1 nil o cm Vi a 


Cl^wtjr i. 


acetyl 


H 


H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


H 


OH 
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K 


MS. 


JlV 






Y 


uipiiospiiate 


acetyl 




TT 


H 

XX 


F 


diphosphate 


aceiyi 


acciyi 


TT 

XX 


H 

XX 


CI 


triphosphate 


acetyl 


aceiyi 


TT 

XX 


TT 

XX 


x^xx2 


triphosphate 


acexyi 


aV/wtjr 1 


H 


H 


NH-cvcloDroDvl 


triphosphate 


acetyl 




H 


H 


OH 


Tnpiiospxiaie 


avciyi 




H 


H 


F 


triphosphate 


acetyl 




H 


H 


CI 


XT 

H 


TT 

Jtl 


XI 


H 

XX 


x^xx2 


H 


XT 

H 


TT 
XI 


XT 
Xl 


TT 

XX 


x^xx2 


x^xx2 


TT 

H 


TT 
Jtl 


XT 
XI 


H 

XX 


NH2 


NH-cvcloDroT>vl 


TT 

H 


TT 
£1 


XT 
XI 


H 


NH2 


NH-methyl 


TT 
£1 


XT 
Jtl 


XJ 
XI 


H 


NH2 


NH-ethyl 


TT 

rl 


TT 

xl 


Xl 


H 


•NH2 


NH-acetyl 


H 


TT 

xl 


XI 

XI 


TT 

XX 


x^xx^ 


OH 


H 


TT 

xl 


XT 
XI 


XX 


x^xx2 


OMe 


H 


XT 


XT 
Xl 


TT 

XX 


X ^xx2 


OEt 


XT 

H 


TT 

xl 


XT 
XI 


H 

XX 


NH2 


0-cvcloDroT>vl 


TT 

H 


TT 
Xl 


XT 
XI 


H 


NH2 


O-acetyl 


TT 

H 


TT 

ri 


XT 
XI 


H 


NH2 


SH 


H 


TT 

H 


XT 
XI 


H 


NH2 


SMe 


H 


XT 

XI 


XT 
Xl 


TT 

XX 


NH2 


SEt 


H 


XT 

H 


XT 
Xl 


H 

XX 


NH2 


S-cyclopropyl 


H 


TT 

xl 


XT 
XI 


H 


NH2 


F 


TT 

H 


TT 

xl 


TT 

XX 


H 


NH2 


CI 


H 


TT 

xl 


TT 
XI 


H 

XX 


ISIH2 


Br 


H 


TT 

tL 


XT 

XI 


H 

XX 


NH2 


I 


monophosphate 


TT 


XT 
XI 


H 

XX 


NH2 


NH2 


monophosphate 


TT 

H 


XT 

xl 


TT 

XX 


x^xx^ 


NH-acetvl 


motionhoJSTjhate 

X£X\/1 Lyxx^^o L^X 


H 


H 


H 


NH2 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


NH-methyl 


monophosphate 


H 


H 


H 


NH2 


NH-ethyl 
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R 


K 


K 


A. 


A. 


V 


monopho^hate 


TT 

Jtl 


TT 

xi 


TT 
Xl 




OTT 
wxx 


monophosphate 


TT 

ri 


Xl 


XT 
XI 


lNXi2 




monophosphate 


rl 


TT 
XI 




>JTT^ 


OMe 


monophosphate 


TT 

rl 


TT 

n 


TT 
XJ. 


x^xx2 


OEt 


monophosphate 


TT 

xl 


TT 
Xl 


TT 


"MTT-. 
iNrx2 




monophosphate 


TT 
Xl 


XT 
XI 


TT 
rx 


TsTTTo 
1^x12 


STT 
oxx 


monophosphate 


TT 

Jtl 


TT 
Xl 


TT 
Xx 


7sJTT'> 

1NXX2 


OiVXC 


monophosphate 


TT 

xl 


TT 
Xl 


TT 
XI 


1NXJL2 


OX^ri 


monophosphate 


TT 

rl 


TT 
Xl 


TT 

Xx 


IMTTn 
1^x12 


S— n v/*l n"mTnn vl 


monophosphate 


TT 

u 


TT 

xl 


TT 
Xx 


xNXx2 


r^ 


monophosphate 


TT 

H 


TT 

xl 


TT 

XX 


rNXx2 




monophosphate 


TT 

H 


TT 

xl 


rr 
XI 


lNXx2 


^r 


monophosphate 


TT 

xl 


TT 

xl 


TT 

Xx 


xNXx2 


T 

X 


diphosphate 


TT 

xl 


TT 
Xl 


TT 
Xx 


>JTTi 
i>ixx2 




diphosphate 


TT 

xl 


TT 
Xl 


TT 
rx 


i^xx2 


"NTT-acetvl 

X^XX CtwwLjri 


diphosphate 


TT 

H 


TT 

xl 


TT 

XX 


iNXl2 


x^xx~uyvnjjpx*j^jri 


diphosphate 


TT 

H 


TT 

rl 


TT 
xl 


MTT^ 
lNXx2 


IN Xx^mc UX jr 1 


diphosphate 


TT 

H 


TT 

xl 


XT 
XX 


rNXx2 


NTT-ptTivl 

xN XX^CUljr 1 


diphosphate 


TT 

H 


TT 

xl 


TT 
Xx 


■VTTT- 
iNXi2 


OTT 

V-/XX 


diphosphate 


TT 

H 


TT 

xl 


TT 

XI 


MTT-^ 
xNXx2 


O-flp^tvl 


diphosphate 


TT 

H 


TT 

xl 


TT 
xl 


rNXx2 


OMe 

V^lVXw 


diphosphate 


TT 

H 


TT 

xl 


TT 
XI 


TsTTTo 
i>irx2 


OFt 


diphosphate 


TT 

H 


TT 

xl 


TT 
Xx 


1NXX2 


(^-r* vr* 1 riTVTOTi vl 

w y V/Xv X jr X 


diphosphate 


TT 

ri 


TT 

xl 


TT 

XI 


i>irx2 


STT 

oxx 


diphosphate 


TT 

H 


TT 

xl 


TT 

XX 


iNrx2 


OXVX\7 


diphosphate 


TT 

rl 


TT 
XI 


TT 
Xx 


1NXX2 


SEt 


diphosphate 


TT 

rl 


TT 

xl 


TT 
Xx 


"NTTT-^ 
i>in2 


S-p vr^.l nnroTi vl 
ij v/jf wxvLixv^ yx 


diphosphate 


TT 

H 


TT 

xl 


TT 
xl 


lNrx2 


r' 


uipno spjLLaie 




H 


H 


NH2 


Cl 


diphosphate 


H 


H 


H 


NH2 


Br 


diphosphate 


H 




H 


NH2 


I 
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R 


iv 








Y 


triphosphate 


TJ 


XI 


TT 

Xl 


1^X12 


xyxx^ 


triphosphate 


TT 

rl 


TJ 

n 


TT 

XX 


x^xx2 


NH-acetvl 


triphosphate 


TT 


n 


TT 


x^xx2 


NH-cvcloTJronvl 


triphosphate 


n 




XI. 


NH2 


NH-methvl 


tripho^hate 


rl 




TT 


NH2 


NH-ethvl 


triphosphate 


TT 

xl 


TT 
n 


TT 


NHo 


OH 


triphosphate 


TT 

rl 


XT 
XI 


TT 

XX 


x^xx2 


OMe 


tnphosphate 


TT 

Jbi 


XJ 
XI 


TT 

XX 


x^xj.2 


OEt 


triphosphate 


TT 

rl 


TJ 
XI 


TT 

XX 


x^XJ.2 


O-cvclooTOtivl 


triphosphate 


TT 

rl 


TT 
Xl 


TT 

XX 




O-acetvl 


triphosphate 


TT 

rl 


TJ 
XI 


TT 

XX 


NHo 

x^xx^ 


SH 


triphosphate 


TT 

rl 


TJ 
Xl 


TT 

XX 


NHo 


SMe 


triphosphate 


TT 

rl 


TT 

rl 


TT 

XX 


NHo 


SEt 


tnphosphate 


TT 

rl 


TT 

rl 


TT 

XX 


NHo 


S -c vclonron vl 

0 V jr wXv_J/X "rj * 


triphosphate 


TT 

H 


TJ 

XI 


TT 

XX 


NHo 

i^xx2 


F 


triphosphate 


TT 

rl 


TJ 
XI 


TT 

XX 


NHo • 


CI 


triphosphate 


TT 

rl 


TJ 

XI 


TT 

XX 


NHo 

X^xx2 


Br 


triphosphate 


TT 
ti 


TJ 
XI 




NHo 


I 


monophosphate 


monophosphate 


monopno spnaie 


TT 

XX 


NHo 

X^XX2 


NHo 


monophosphate 


monopho sphate 


monopno spnaxc 


TT 

XX 


NHo 

1^XX2 


NH-cvclonroDvl 


monophosphate 


monophosphate 


monopno spnaiw 


TT 

XX 


NHo 


OH 

xyxx 


monophosphate 


monophosphate 


monopno spnaic 


TT 

XX 


NHo 

JL^XX2 


F 


monophosphate 


monophosphate 


monopno op jia.ic 


TT 

XX 


"NHt 


CI 


diphosphate 


diphosphate 


aipno spiiaLc 


TT 

XX 


NH2 


NH2 


diphosphate 


diphosphate 


oipnospndic 


TT 

XX 


NHo 


NH-cvclooronvl 


diphosphate 


diphosphate 


diphosphate 


TJ 
XX 


NHo 


OH 
\yxx 


diphosphate 


diphosphate 


dipho sphate 


TJ 
XX 


NH-, 


TT 

X 


diphosphate 


diphosphate 


oipno spnat e 


TT 
XX 


NHo 

J.^xx2 


n 


trin Vi n ^T>1i Ji t e 


trinho snhate 


triphosphate 


H 


NH2 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


OH 
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R 


R 


Jv 




iv 


V 


triphosphate 


triphosphate 


triphosphate 


TT 

rl 


IN ±12 


17 

r 


triphosphate 


triphosphate 


triphosphate 


TT 

xl 


JNrl2 




H 


H 


TT 

H 


XT 

r 


P*Jxl2 


XTTJ 


H 


H 


TT 

H 


r 


XTXJ 

JNrl2 


JN ri-cyciopropyi 


H 


H 


TT 

H 


r 


xNxl2 


KJXX 


H 


TT 

H 


TT 

£1 


r 


"WW- 
INxl2 


£* 


H 


TT 

H 


TT 
Jl 


r 


iNJCx2 


PI 


H 


H 


TT 

H 




JNrl2 


XTTJ* 
lNXl2 


H 


H 


TT 

H 




JNXl2 


IN xi-cyciopropyi 


H 


H 


TT 

H 




XTOT- 
JNJl2 


OTJ 


H 


TT 

H 


TT 

H 




iNxl2 


r 


H 


TT 

H 


TT 

rl 




INxx2 


PI 


H 


TT 

H 


TT 
Jl 




XNxx2 


IN £12 


H 


H 


TT 

H 


jdt 


iNri2 


iN£i-cyciuprup yi 


H 


H 


TJ" 

H 


ur 


JNJl2 


r^TJ 


H 


H 


TT 

H 


DT 


XTTJ 




H 


H 


TT 

H 


JtJr 


XTTJ 

JNrl2 


PI 


H 


TT 

H 


TT 

JrL 


XNrl2 


XNri2 


IN £12 


H 


TT 

H 


TT 
£1 


JNrl2 


i>iri2 


iNrx-cyt^iuprupyi 


H 


TT 

H 


TT 

H 


rsrl2 


xrpj« 
iNn2 


^£1 


H 


H 


TT 

H 


XTtr 
JNrl2 


JNrl2 


T7 

r 


H 


H 


TT 

H 


jNrl2 


XTTJ 

JNrl2 


PI 


H 


H 


TT 

H 


OTJT 

ISjI 


XTTJ 

lNrl2 


XTTJ^ 
IN£l2 


H 


TT 

H 


TT 

rl 


oJtl 


>JTJ-* 
IN £12 


XTTJ— r*"\./0 1 OT%TT*T%\/1 


H 


TT 

H 


TT 

xi 


oJtl 


XTTJ^ 




H 


TT 

H 


TT 
£1 


oXl 


TsJTT« 


£ 


H 


TT 

H 


TT 
U 


orl 


XTTJ 
JNrl2 


PI 


acetyl 


H 


TT 

H 


TT 


xnu 
Nrl2 


XTTJ 
JN£i2 


acetyl 


n 


Xi. 


H 


x^xx2 


NH-cvclooroovl 


acetyl 


H 


H 


H 


NH2 


OH 


acetyl 


H 


H 


H 


NH2 


F 
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R 


K 


IK 






Y 


acetyl 


Xl 




H 


NH2 


CI 


acetyl 


TT 
Xl 


XT 

Xj. 


F 

X 


NH2 


>JH2 


aceiyi 


Jtl 




F 


NH2 


NH-cyclopropyl 


acetyl 


TT 

xl 


XX 


F 


NH2 


OH 


acetyl 


TT 

xl 


TT 

XX 


F 

X 


NH2 


F 


acetyl 


XT 
Xl 


TT 

XX 


F 

X 


NH2 


CI 


TT 

xl 


aceiyi 




H 


NH2 


NH2 


TT 
Xl 


oceLyi 




H 


NH2 


NH-cyclopropyl 


TT 

xl 


aceiyi 




H 


NH2 


OH 


TT 
il 


acetyl 




H 

XX 


NH2 


F 


TT 

xl 


aceiyi 


ovciyi 


XX 


NH2 


CI . 


acetyl 


acetyl 




H 


NH2 


NH2 


acetyl 


acetyl 


occiyi 


TT 

XX 


NH2 


NH-cvclooroDvl 


acetyl 


aceiyi 


ol/djrl 


H 

XX 


NH2 


OH 


acetyl 


acetyl 




H 

XX 


ISIH2 


F 


acetyl 


acetyl 


oCciyi 


TT 

XX 


NH2 


CI 


monopho sphate 


acetyl 




TT 

XX 


NH2 


NH2 


monophosphate 


acetyl 


al/Ciyi 


TT 

XX 


NH2 


NH-cvcloDroDvl 


monophosphate 


acetyl 


aceiyi 


TT 

XX 


NH2 


OH 


monophosphate 


acetyl 




H 


NH2 


F 


monopho sphate 


acetyl 




H 


NH2 


CI 


diphosphate 


acetyl 




TT 

XX 


NH2 


NH2 


diphosphate 


acetyl 




H 

XX 


NH2 


NH-cvclonroDvl 


diphosphate 


acetyl 


d-cciyi 


H 

XX 


NH2 


OH 


diphosphate 


acetyl 




TT 

XX 


NH2 


F 


diphosphate 


acetyl 




H 

XX 


NH2 


CI 


triphosphate 


acetyl 




H 


NH2 


NH2 


triphosphate 


acetyl 




TT 

XX 


■l-^A A2 


NTT-cvcloDroovl 


tri nil osnh ate 


acetyl 


acetyl 


H 


NH2 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH2 


F 


triphosphate 


acetyl 


acetyl 


H 


NH2 


CI 
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R 


R 


K 


A. 


j\. 


X 


H 


H 


TT 
il 


TT 




XT 
Xl 


TT 

H 


TT 

H 


rl 


XT 

n 




XT 
Xl 


TT 

H 


TT 


TT 

xl 


XT 
£1 




TSTPT^ 


TT 

ri 


TT 

rl 


rl 


XT 

n 




XNXT-wjri/iupHyHJjri 


TT 


TT 
il 


±1 


tr 


PI 


IN Xl llic uijr 1 


TT 

H 


TT 
ti 


Jtl 


XT 
XX 


PI 


iNXi-euiyi 


H 


TT 

H 


TT 

ti 


XT 

Jtl 


PI 


iNXi-aceiyi 


H 


TT 

H 


TT 

xi 


XT 

rl 


PI 


PkXT 


XT 

H 


TT 

H 


TT 
±1 


XT 
xl 


PI 




TT 

H 


TT 

H 


TT 

Jtl 


XT 
XI 


PI 




TT 

H 


TT 

H 


Jtl 


XT 
XI 


PI 




H 


TT 

H 


XJ 


XT 
Xl 


PI 




H 


H 


TT 

Jd 


TT 

xl 


PI 


on 


H 


H 


TT 

rl 


TT 

xi 


PI 


oJVie 


H 


H 


TT 

rl 


XT 
Xl 


PI 




H 


TT 

H 


TT 

rl 


XT 
Xl 


PI 


O^/Jf V/iupi i/^yi 


monophosphate 


TT 

H 


TT 

rl 


XT 
XI 


PI 


i>irx2 


monophosphate 


TT 

H 


TT 

rl 


XT 
XI 


PI 


"MXT-jirptvl 

111 XX*clV/w Ijr 1 


monophosphate 


H 


TT 

rl 


TT 

xl 


PI 




monophosphate 


H 


TT 

H 


XT 

Jtl 


PI 




monophosphate 


H 


TT 


XT 

xl 


PI 


iNn-cLnyi 


monophosphate 


H 


TT 
11 


XT 

xl 


PI 


V-fXl 


monophosphate 


TT 

H 


TT 

rl 


XT 
XI 


PI 


\J cl w w 1. jr X 


monopho sphate 


TT 

H 


TT 

rl 


XT 
XI 


PI 




monophosphate 


TT 

H 


TT 

rl 


XT 

xl 


PI 


OFt 


monophosphate 


H 


TT 

H 


TT 

xl 


PI 


w^cyciopropyi 


monophosphate 


H 


TT 

rl 


XT 

xl 


PI 


on 


monophosphate 


H 


TT 

rl 


XT 

xl 


PI 


oivie 


mUIlUpilU opiia I C7 


XT 

XI 


H 


H 


CI 


SEt 


monophosphate 


H 


H 


H 


CI 


S-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


NH2 
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Jbv 


Jtv 


JV 




X* 


Y 


Qipno spnaic 


rr 
n 


XX 


H 

XX 


CI 


NH-acetyl 


diphosphate 


XT 


XT 
XI 


XT 
XX 


CI 


"NH-cvcloDrotJvl 


dipho sphate 


TT 

rl 


xl 


TT 

XX 


CI 


"NH-methvl 

X^XX UJiWUXjrX 


uipJiospJiaxe 




TT 

Xx 


TT 

XX 


CI 


NH-ethvl 


diphosphate 


xl 


TJ 
Xl 


FT 

XX 


CI 


OH 


oipnospiiaie 


rr 
n 


XT 
XX 


H 


CI 


0-acetyl 


uipnospjiaie 


xl 


TT 

XX 


H 


CI 


OMe 


diphosphate 


JlI 


TT 
Xx 


H 


CI 


OEt 


diphosphate 


xl 


Xx 


TT 

XX 


CI 


O-cvclooronvl 


diphosphate 


XT 

Jtl 


Xl 


IT 

JtX 


CI 

v^x 


SH 


diphosphate 


TT 

Jtl 


XT 

XI 


XX 


CI 


SMe 


diphosphate 


TT 

xl 


XT 

XX 


H 

XX 


CI 


SEt 


diphosphate 


TJ 

xl 


TT 
Xx 


H 

XX 


CI 


S-cvclot)roovl 


tnpnospiiate 


XT 

xl 


XT 
XI 


TT 

XX 


CI 




triphosphate 


XT 
±1 


XT 
Xl 


TT 

XX 


CI 


NH-acetvl 


tnphosphate 


TT 

H 


XT 
xl 


TT 
Xx 




NTT-cvclonroDvl 


triphosphate 


XT 

xl 


XT 
XI 


TT 

XX 


CI 


NH-methvl 


triphosphate 


XT 

xl 


XT 
Xx 


H 

XX 


CI 


NH-ethyl 


triphosphate 


XT 

xl 


XT 
XI 


XX 


CI 


OH 


triphosphate 


TT 

xl 


TT 
XI 


TT 

XX 


CI 


OMe 


triphosphate 


XT 

ri 


XT 
Xl 


TT 

XX 


CI 


OEt 


tnphosphate 


TT 


XT 
xl 


TT 
Xx 


CI 


O-cyclopropyl 


triphosphate 


XT 

xl 


XT 
XI 


TT 

XX 


CI 


O-acetyl 


triphosphate 


TT 

xl 


TT 
Xx 


H 

XX 


CI 


SH 


triphosphate 


XT 


TT 

XX 


H 

XX 


CI 


SMe 


triphosphate 


TT 

xl 


TT 

XX 


H 

XX 


CI 


SEt 


triphosphate 


XT 

xl 


TT 

XI 


TT 

XX 


CI 


S-cvclooroovl 


monophosphate 


monophosphate 


monopnospnaie 


TT 

XX 




A^xx2 


iJx\Jxx\jLjx±\j o^iiaLvo 


monopho sphate 


monophosphate 


H 


CI 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


CI 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


CI 


NH2 
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R 


R 


«3 
K 


X 


X 


X7 
i 


diphosphate 


diphosphate 


diphosphate 


TT 
Xl 




iNXi-cycioprupyi 


diphosphate 


diphosphate 


cupiiospjiaie 


TT 
Xl 




\-/Xl 


triphosphate 


triphosphate 


triphosphate 


IT 




1NXI2 


tnphosphate 


triphosphate 


triphosphate 


TT 

xl 




IN Xl- eye lopropy 1 


triphosphate 


triphosphate 


triphosphate 


TT 

xl 


CI 


UH 


H 


H 


TT 

xl 


T7 

r 


oi 


JNXI2 


H 


TT 

H 


TT 

xl 


r 




IN xi-cycioprop yi 


XT 

H 


TT 

H 


TT 
11 


r 




UXl 


H 


TT 

H 


TT 

xl 




r*i 


1NX12 


H 


H 


TT 

H 


Ul 




IN xi-cyciopropyi 


H 


H 


TT 


r^t 
Ui 




wXl 


H 


TT 

H 


TT 

H 


DT 


^1 


iNXl2 


H 


H 


TT 

H 


xJr 




iNXiKjyciopropyi 


H 


H 


TT 






rvnr 


H 


TT 

H 


TT 

Jd 


JNxl2 


r^i 


INXI2 


H 


H 


TT 

H 


XTXJ 




iNXi-cyciopropyi 


H 


H 


TT 

H 








H 


H 


TT 

H 


oxl 


C'l 


INXI2 


H 


H 


TT 

H 


oxl 




IN xi-cyciopr op yi 


H 


TT 

H 


TT 

xl 


oxl 




VJXl 


acetyl 


TT 

H 


TT 
U 


XT 
XI 




iNXl2 


acetyl 


H 


TT 

H 


TT 

xl 




iNXi-cyciopropyi 


acetyl 


H 


TT 

H 


TT 

xl 






acetyl 


TT 

H 


TT 

xl 


r 




iNXl2 


acetyl 


TT 

H 


TT 

H 


T? 

r 




IN XT-cyciopropyi 


acetyl 


TT 


TT 

xl 


x* 




VJXl 


H 


acetyl 


acetyl 


TT 

xl 




iNXl2 


H 


acetyl 


acetyl 


TT 

Jd 




JNxi-cyciopropyi 


rl 


aceiyi 


acexyi 


xqr 


CI 


OH 


acetyl 


acetyl 


acetyl 


H 


Cl 


NH2 


acetyl 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 
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R 




i\. 






Y 


acetyl 


acetyl 




H 


CI 


OH 


monopJiospiuae 


acetyl 




H 


CI 


NH2 


moiiopno spnaic 






H 


CI 


NH-cyclopropyl 


nionopno spnaxe 






H 


CI 


OH 


ciipjiospiiaie 


aceiyi 




H 


CI 


NH2 


diphosphate 


acetyl 




H 

XX 


CI 


NH-cvclooroTJvl 


diphosphate 


acetyl 


acetyl 


XX 


n 


OH 


triphosphate 


acetyl 


aiuciyi 


H 


CI 


NH2 


tripho sphate 






H 


CI 


NH-cyclopropyl 


mpnospnaie 


acciyi 




H 


CI 


OH 


TT 
11 


Xl 


XI 


H 


CI 


NH2 


TT 

H 


XT 

xl 


XT 


H 

XX 


CI 


NH-CVClODTODVl 


TT 

H 


xl 


XT 
XI 


XX 


CI 


OH 


H 


H 


H 


H 


Br 


NH2 


H 


H 


H 


H 


Br 


NH-cyclopropjd 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula V are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



r"o. 




or' or* 

5 (V) 



wherein: 







R^ 


X* 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH2 
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K 


JK 


r3 

XV 




V 


TT 

xl 


TT 

xl 


XT 
XI 


TT 
XI 


A^IXX ^ Jr vxv/|^x jr X 


TT 

xl 


TT 

xl 


XT 
XI 


TT 

XI 


"NjTT-m eth vl 

x>i xX""Xxi^ ixx jr J. 


TT 

xl 


TT 

xl 


XT 
XX 


H 


'NH-ethvl 

x^xx wuJijrx 


TT 

xl 


TT 

rl 


XI. 


H 


NH-acetvl 


TT 

xl 


XI 


TT 

XX 


H 


OH 


TT 

xl 


"LT 
XI 


XT 
Xl 


H 


OMe 


TT 

H 


TT 

xl 


XT 
XI 


TT 


OEt 


TT 

H 


TT 

xl 


XT 
XI 


TT 

Xx 




TT 

H 


TT 

xl 


XT 
XI 


TT 

XX 


CXwWl> YX 


TT 

xl 


XT 
XI 


TT 
Xl 


H 


SH 


TT 

xl 


XI 


TT 

XI 


H 


SMe 


TT 
U 


XI 


TT 

XI 


H 


SEt 


TT 

H 


TT 

xl 


XT 
XI 


TT 

XX 


S-cvclonronvl 


monophosphate 


TT 

xl 


XT 
Xl 


TT 

XI 


1^X12 


monophosphate 


TT 

xl 


XT 
XI 


H 

XX 


NH-acetvl 

xixx ci>\/>^i«jrx 


monophosphate 


TT 

xl 


XT 
XI 


TT 

XX 


NTT-CVclo"DTO'DVl 

X ^ X x^v y VXV L/X W L/ Jr ^ 


monophosphate 


TT 

xl 


XT 
XX 


XX 


NH-methvl 


monophosphate 


TT 

xl 


TT 

XI 


H 

XX 


NH-ethvl 


monophosphate 


XT 

xl 


XT 
XX 


TT 

XX 


OH 


monophosphate 


TT 

xl 


XT 
XI 


TT 

xl 


O-acetvl 


monophosphate 


XT 

xl 


XT 
XX 


H 

XX 


OMe 


monophosphate 


TT 

xl 


XT 
XX 


H 

XX 


OEt 


monopho sphate 


TT 

xl 


XT 
XX 


H 


O-cvclonroDvl 


monophosphate 


XI 


TI 
XI 


H 


SH 


monopho sphate 


XT 

xl 


XT 
XX 


H 

XX 


SMe 


monophosphate 


TT 

xl 


XT 
XI 


TT 

XX 


SEt 


monophosphate 


XT 

xl 


XT 
XX 


xl 


S -c vclooron vl 


diphosphate 


XT 

xl 


XT 
XI 


H 

XX 


NH2 


1 nil n ^TiYi ate 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH-methyl 
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Jtv 


T>2 
IC 


JV 


X* 


Y 


QipilOSpilaX6 


TT 
£1 


±2. 


H 


NH-ethvl 

i^xx^wuxjrx 


oipiiospiiaie 


TT 

xl 


XT 
XI 


H 


OTT 

v_/XX 


dipho sphate 


TT 

xl 


XjL 


TT 

XI. 




diphosphate 


TT 

ri 


XT 
Xl 






diphosphate 


TT 

xl 


XI 


H 

XJL. 


OEt 


aipuospnaie 


Xl 


TT 

Xl 


H 


O-c vfT nnTOT) vl 


aipnospiiaie 


TT 

xl 


TT 
XI 


H 


SH 


diphosphate 


TT 

xl 


TT 
XI 


TT 
xx 




diphosphate 


TT 

xl 


TT 
XI 


TT 

Xx 


t3X-«L 


diphosphate 


TT 


TT 
XI 


XT 
XI 




triphosphate 


TT 

xl 


XT 
XI 


TT 


NTT'i 

x^xx2 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


NTT-acetvl 

x^xx ctvvbjrx 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


NTT-cv^^l mmci'n vl 

x^xx^'w Ywiv/pxwj^jrx 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


"NTTT-methvl 

X^X X^XXXwUX X 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XI 


l^xx^wuxjrx 


triphosphate 


TT 


TT 

xl 


XT 
XI 


OTT 

WXX 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


OMe 


triphosphate 


TT 

xl 


XT 
XI 


H 

XX 


OEt 


triphosphate 


XT 

xl 


XT 
XI 


TT 

XX 


O-c vril nnTOTi vl 


triphosphate 


TT 

xl 


TT 
XI 


TT 

Xx . 


O-nnptvl 


tnphosphate 


TT 


XT 

Xl 


TT 
XI 


SITT 

OXX 


triphosphate 


TT 


TT 
Xl 


TT 
XI 


oivxc 


triphosphate 


TT 

xl 


TT 

XI 


TT 

Xx 


SIFt 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


S-nvnl nnroxj vl 


monophosphate 


monophosphate 


monopno spiiate 


TT 

XX 


NTTi 


monophosphate 


monopho sphate 


inOIlOpiiO Dpild.LC 


TT 

XX 


T^JTT-f* vfil nTYroT>vl 


monophosphate 


monophosphate 


monopho sphate 


XT 

XI 


OTT 
v^Xl 


diphosphate 


diphosphate 


diphosphate 


XT 

XI 


>JTT« 

iNXl2 




H 1 nil n ^r>li a te 

L/X J.W O L/XxCi 1. w 


dinhosnhate 


H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 
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R 


R 


R 


A. 


V 


triphosphate 


triphosphate 


triphosphate 


XT 
£1 


^TT-f» vol rtTiTri'n vl 


triphosphate 


triphosphate 


triphosphate 


XT 

xl 


KJJH 


H 


H 


TT 

H 


r 


iNXl2 


H 


TT 

H 


TT 
XI 


r 


rNxi-cyciopropyi 


H 


H 


TT 

H 


T? 

r 


vJXl 


H 


TT 

H 


TT 
11 




XNX12 


H 


TT 

H 


TT 
±1 




iNXi-oy^iuprupyi 


H 


TT 

H 


TT 
il 




^Xl 


H 


TT 

H 


TT 

Jtl 




INX12 


H 


H 


TJT 

H 


Jc5r 


XNxi-cyciopropyi 


H 


H 


TT 

H 




r\XT 
Uxl 


H 


H 


TT 

H 


TvniT 


JNXl2 


H 


TT 

H 


TT 

ri 


iNXl2 


"MTT_/* ot*\fot^A/l 
iNXx~vy wiupi up jL 


H 


TT 

H 


TT 
£1 


iNXl2 




H 


TT 

H 


TT 
il 


oxl 


INX12 


H 


H 


TT 

H 


CXT 

oil 


jNxi-cyciopropyi 


H 


H 


TT 

H 


oil 


Uxl 


acetyl 


H 


TT 


XT 
Xl 


iNXl2 


acetyl 


TT 

H 


TT 
£1 


XT 
Xl 


iNXx-wy^iupujpyi 


acetyl 


TT 

H 


TT 
U 


TT 
Xl 


City 


acetyl 


H 


H 


r 


JNxl2 


acetyl 


H 


TT 

H 


T7 

r 


JN xi-cyciopropyi 


acetyl 


H 


TT 

H 


TJ 

r 




H 


acetyl 


acetyl 


XT 

xl 


XTTT 
INJtl2 


H 


acetyl 


acetyl 


XT 
Xl 


IN xi-cy cioprup y i 


H 


acetyl 


acetyl 


XT 
XI 


\JxX 


acetyl 


acetyl 


acetyl 


XT 
XI 


iNXl2 


acetyl 


acetyl 


acetyl 


XT 

xl 


rsxi-cyciopropyi 


acetyl 


acetyl 




H 


OH 


monophosphate 


acetyl 


acetyl 


H 


MHz 


monophosphate 


acetyl 


acetyl 


H 


NH-cyclopropji 
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K 


K 


K. 


A. 


V 


monophosphate 


acetyl 


acetyl 


xy 
n 




aipiiospiia.ie 


acetyl 


oceiyi 


XT 

xjl 




dipho sphate 


acetyl 


oceiyi 


XJL 


"WW-f^ vcl onrrm vl 


diphosphate 


acetyl 


aceiyi 


XT 
XI 


OH 


tTinlin^nhate 


acetyl 


acetyl 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Fonnula X are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (X) 



wherein: 







R' 


R* 


X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH3 


0 


Hypoxantfaine 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyltiiyinuie 


H 


H 


H 


CH3 


0 


Thymine 


H 


H 


H 


CH3 


0 


Cytosine 


H 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH3 


0 


4-(N,N- . 
diacetyl)cytosine 


H 


H 


H 


CH3 


0 


XJtacil 
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X 


Base 


TT 

H 


TT 

rl 


Xl 


\^X13 


0 


^ -T71 1 1 rirm itsi 1 


TT 


TT 

xl 


XT 
XI 


^X13 


0 


Diacetyluraci 


TT 

rl 


Xl 


TT 
XX 




s 


TTvDoxanthine 


TT 

rl 


Xl 


XI 


^rx3 




2 4-0- 

Oiacetvlthvtnine 


H 


H 


H 


CH3 


s 


Thymine 


TT 

H 


TT 

xl 


XT 
XI 


^Xl3 


c 


PvtoQiTie 


H 


H 


H 


CH3 


s 


4-(N-mono- 

a netvl 1 c vto si n e 


TT 


xl 


XT 
XI 


\^rx3 


s 


di acetvl'^ c vt 0 sine 


H 


H 


H 


CH3 


s 


Uracil 


TJT 

H 


TT 

xl 


XT 
Xl 


v^n3 




S-TTIllOTOUTSiCll 


monophosphate 


TT 

xl 


XT 
Xl 


x^n3 


o 


2 4-0- 

Diacetylnracil 


monophosphate 


TT 

xl 


XT 
XI 


\-/Xi.3 


V-/ 


TTvooxanthine 


monophosphate 


TT 

xl 


XI 


>^Xx3 


0 


2 4-0- 

Oiacetvlthvm 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


TT 

xl 


XT 
Xl 


PTT-. 
v^Xx3 


V-/ 


Pvtojsine 


monophosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetvl^cvtosine 


monophosphate 


TT 

xl 


XT 
Xl 


PTT, 
V/X13 


0 


diacetvncvtosine 


monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


TT 

rl 


TT 

xl 


^X13 






monophosphate 


TT 

xl 


XT 
XI 


PWo 




2,4-0- 

Diacetylxiracil 


TVl OTI 0"rtVl O CTlVlH ff* 

UlU JU.VJ ^JULLI oJJ JLXa. 


H 


H 


CH3 


s 


Hypoxanthine 


monophosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthym 
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R 


R 


R 


X 


Base 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


H 


H 


CH3 


S 


Cytosme 


monophosphate 


H 


H 


CH3 


s 


4-(N-mono- 

acetyl)cytosine 


monophosphate 


H 


H 


/— «TT 

CH3 


s 


4-(NJ^- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


s 


Uracil 


monophosphate 


H 


H 


CH3 


s 


5-Fluorouracil 


diphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylnracil 


diphosphate 


H 


H 


CH3 


0 


Hypoxantnme 


diphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthymine 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


H 


H 


CH3 


0 


Cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


diphosphate 


H 


H 


✓ITT 
CH3 


0 


>l /TWT XT 

diacetyl)cytosine 


diphosphate 


H 


H 


CH3 


0 


Uracil 


diphosphate 


H 


H 


CH3 


0 


5-Fluorouracii 


diphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluracil 


diphosphate 


H 


H 


CH3 


s 


Hj^oxanthine 


diphosphate 


H 


H 


CH3 


s 


2,4-U- 

Diacetylthym 


diphosphate 


H 


H 


CH3 


s 


Thymine 


diphosphate 


H 


H 


CH3 


s 


Cytosine 


diphosphate 


TT 

H 


TT 

rl 






9 4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH3 


0 


Hypoxanthine 
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R 


R 


R 


R 




Base 


triphosphate 


XT 

H 


TT 


/-ITT 


u 


n A r\ 

j^iaceiyiuiyuuiic 


triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


TT 

H 


TT 

H 


Cri3 


U 


v^ycosme 


triphosphate 


H 


H 


CH3 


0 


4-(N-mono- 

acetyi jcyiosme 


tnphosphate 


TT 

H 


TT 




r\ 
L> 


A_rM XT 

ciiaceiyi ^t/yiobino 


triphosphate 


H 


H 


CH3 


0 


Uracil 


triphosphate 


H 


TT 

H 


CJbl3 


U 


5-Fluorouracil 


triphosphate 


H 


TT 

H 


/ITT 


0 


Diacetyluracil 


triphosphate 


TT 

H 


TT 

H 


L^Jtl3 


Q 


rxypoAoiiuuiie 


triphosphate 


H 


TT 

H 


L.rl3 


C 


i^ictcciyiixLyixiiiic 


triphosphate 


H 


H 


CH3 


s 


Thymine 


triphosphate 


H 


TT 

H 




CI 

0 


^ycosme 


monophosphate 


monophosphate 


monophosphate 


Cr3 


r\ 
yj 


Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


C^Jr3 


\j 


Xiy tlLfACti„i il QI 1 w 


monophosphate 


monophosphate 


monophosphate 




r\ 


T^i a/*f»i'\/1'f'h\7tTt'tTi ^ 

x^iacciyAUJiyiiiiiiw 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 






v^yLosme 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N-mono- 
acciyi ^oyxosuic 


monophosphate 


monophosphate 


monophosphate 


Cr3 


r\ 
D 


uiaceiyi ^oyio buic 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monopho sphate 


monopno spnaxe 


m rvn r\TiVi o ci^Vl nff* 




0 


5 -Fluorouracil 


monophosphate 


monophosphate 


monophosphate 


CFs 


s 


2,4-0- 

Diacetyluracil 
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X 


Base 


monophosphate 


monophosphate 


monophosphate 




0 


jiypoxaninine 


monophosphate 


monophosphate 


monophosphate 




0 
0 


x^aceiyiLuyuiiiic 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 

0 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


4-(N-mono- 
acetyl)cytosme 


monophosphate 


monophosphate 


monophosphate 




0 




monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


monophosphate 


monophosphate 




0 

0 


D-x* iuoro uracil 


acetyl 


acetyl 


acetyl 


CFs 


0 


4-(N,N- 

Qiacetyi jcyiosme 


acetyl 


acetyl 


acetyl 


CF3 


s 


4-(N.N- 

uiaceiyx ^cyiosmc 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N- 

Qiaceiyi jcyiosme 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N.N- 

oiacetyi jcytosiiie 


H 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guaniTie 


H 


H 


TT 

H 


L/II3 


r\ 
U 


0 -k-i-aceiyi 
guonuie 


H 


H 


H 


CHa 


0 


8-fluoroguanine 


H 


H 


H 




r\ 
U 


guanme 


H 


H 


H 


/-rrr 

Cxl3 


r\ 
D 


o-^JN,XN-<uaceiyi j- 
aciemue 


H 


H 


H 


CH3 


0 


2-fluoroadenine 


H 


H 


H 


/-ITT 
CH3 


u 


8-£luoroadenine 


TX 

H 


TT 

ri 




\-'Xi3 


0 


7 8-difIiinm- 
adenine 


H 


H 


H 


CH3 


0 


adenine 
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XV 


JK 


XV 


Y 


XJ ASi? 


H 


H 


H 


CH3 


s 


2-(NJSf-diacetyl> 
guanine 


XT 


TT 

M 


TT 

xl 


L/XI.3 


c 


oiiQniiifi 

^UALLULLw 


H 


H 


H 


CH3 


s 


8-fluoroguanine 


TT 

j1 




XT 

n 




s 




TT 

H 


TT 

rl 


Xl 


\-yXl-3 


C 


fi-HM "NT-Hi ftp etvl V 


H 


H 


H 


CH3 


S 


2-fluoroacienine 


TT 
Jl 


rl 


Jtl 


PTT, 
v-'Xxs 


c 
0 


R— fln oTAn rl pn 1 n p 


TT 

xl 


TT 

Jtl 


XX 




s 


2 8-difluoro- 

4to } 0 UXXXUwX VJ 

adenine 


TT 

H 


TT 

xl 


TT 
XI 


v^Xi3 


c 


oHpniTif^ 

dUwJUXllw 


monophosphate 


H 


H 


CH3 


0 


2-CN^-diacetyl)- 

OIISITIITII^ 


monophosphate 


TT 

rl 


TT 

xl 


PW^ 


n 


JjiiHTl 111 iW 


monophosphate 


H 


H 


CH3 


0 


S-fluoroguanine 


monophosphate 


TT 
H 


TT 
Xl 


PTT-, 
V-/XJL3 




^ilcll 11.1 Iw 


monophosphate 


TT 

xl 


TT 

xl 






CUXwl 111 1 w 


monophosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


monophosphate 


TT 

xl 


XT 
XI 


PW-> 
\-'Xl.3 




8 -flunroadenine 

0 XX U>VX V/H>U.wXJJLUW 


monophosphate 


TT 


XT 
XI 


PW* 


0 


9 R-diflnoTci- 

adenine 


monophosphate 


TT 

xl 


TT 

xl 


^Xl3 


n 


aUwiUUv 


monophosphate 


H 


H 


CH3 


s 


2-(N^-diacetyl)- 


monophosphate 


TT 

Jtl 


TT 

xl 


PTT^ 


c 


\J~\J-aXX lyl 

guanine 


monophosphate 


H 


H 


CH3 


s 


S-fluoroguanine 


monophosphate 


H 


H 


CH3 


s 


guanine 
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K 


i>2 

IV 


iv 


JK 


Y 
JV 




monophosphate 


TT 

xl 


n 


v/ri3 


c 

0 


CUXwlilUlv 


monophosphate 


H 


H 




s 


2-fluoroadenine 


monophosphate 


TT 

H 


TT 

rl 


C^Jtl3 


c 
0 


0 ~XiUOIOa.UCUiI16 


monophosphate 


TT 

rl 


TT 

rl 


^ri3 


0 


0*(U.liU.IJX il^ 

adenine 


monophosphate 


TT 

rl 


Jri 


PTTo 


c 

0 




diphosphate 


H 


H 


CH3 


0 


2-(NJ^-diacetyl)- 


dipnospnate 


TT 


TT 

rl 


^113 


0 




diphosphate 


H 


H 


CH3 


0 


S-fluoroguanine 


diphosphate 


TT 

rl 


TT 

Jtl 


PTT^ 
\^n3 






diphosphate 


TT 

rl 


TT 

rl 








diphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


diphosphate 


TT 

H 


TT 

rl 


/'ITT 

L/rl3 




o~iiuoro£Uicnine 


diphosphate 


TT 

Jtl 


rl 


r*TT- 


n 


adenine 


diphosphate 


TT 

Jtl 


XT 

n 


PTT, 
v^n3 


n 

V-/ 




diphosphate 


H 


H 


CH3 


S 


2-(NJSf-diacetyl> 
gixoimie 


diphosphate 


TT 

ri 


TT 

rl 


^rl3 


c 


gUcUXUlw 


diphosphate 


H 


H 


CH3 


s 


S-fluoioguanine 


diphosphate 


TT 

rl 


XT 

n 


^ri3 


c 


gUaUUlv 


diphosphate 


TT 

rl 


Jtl 


y^TT 
Url3 


Q 
i3 


o-^iN jJiN -aiacc tyi^- 

dUC^XUXXC? 


diphosphate 


H 


H 


CH3 


S 


2-fluoroadenine 


1 n r\ en n o 
LUpUU Spiia IC 




H 




s 


R-fliiofoadenin e 


diphosphate 


H 


H 


CH3 


s 


2,8-difluoro- 
ademne 
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R* 


X 


Base 


diphosphate 


TT 


TT 

ri 


^X13 


c 
0 


oVJ-wIlLLLC 


triphosphate 


H 


H 


CH3 


0 


2-CN^-diacetyl)- 

^U-CLi III Iw 


tnpnospjiate 


TT 

rl 


xl 


%-'Xi3 


0 


guanine 


triphosphate 


H 


H 


CH3 




8"fluoroguanine 


triphosphate 


TT 


TT 

xl 








triphosphate 


TT 

xl 


XT 
XI 




0 


N-diacetvlV 

adenine 


triphosphate 


H 


H 


CH3 


0 


2-fluoroademne 


triphosphate 


TT 


TT 

xl 


v^Xl3 






triphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 


triphosphate 


H 


H 


CH3 


0 


2-(NJ>I-diacetyl)- 

^l*Clil III IV 


triphosphate 


TT 

xl 


TT 
Xl 




0 


R**Clil 1.1 1 iw 


triphosphate 


H 


H 


CH3 


s 


S-fluoroguanine 


triphosphate 


TT 

H 


TT 

xl 


L/XI3 


c 


nmoniTi^ 


triphosphate 


TT 

H 


TT 

xl 


^Xl3 


c 


fi-HsJ "M-diacetvlV 
adeninB 

CUAwJLLULAW 


triphosphate 


H 


H 


CH3 


s 


2-£luoToadeDine 


triphosphate 


TT 

xl 


XX 


^Xl3 


s 


S-flunroadenine 


tnphosphate 


TT 

xl 


TT 

xl 


v^Xl3 


G 


adenine 


triphosphate 


TT 

xl 


TT 

xl 


L>XX3 


c 




monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-CN,N-diacetyl)- 


monophosphate 


monophosphate 


monopnospnaie 


Ul*3 


n 


U~V-l"clwwljrl 

guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


,° 


guanine 
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-tv 


MX. 




Base 


moiiopiiospjiaie 


nionopxLospjj.aie 


monopnospnate 




vy 


6-rNJ N-diacetvD- 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-fluoroadenine 


xnonopnospjiaie 


monopxiu opULatC 


m.onopnospnaic 




0 


8-f1 n nrnaHeniTie 


monopnospnciiw 




IlIXXJUSJULIKJ O^JJUCiLw 






2 8-difluoro- 
adenine 


monopno spiiaie 


xnonopxiobpiiaLc 


IXLOIlUpilU bjp J-ULIO 




vy 


fldenine 

CliUWlXLLXW 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-(NJSr-diacetyl)- 


monophosphate 


monopnospnaic 


monopnoopiiciiC/ 




s 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


S-fluoroguanine 


monophosphate 


monopnospnaie 


monupuospiiaic 


PF» 


s 




monophosphate 


monophosphate 


monopno spnoie 


PF-. 


Q 


fi-fW T^J-diacetvl"^- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-fluoroad6nine 


monophosphate 


monopnospnaie 


inUIlUpUU o ^JLiiXlC 


PF^ 


s 


R-flunroadenine 


monophosphate 


monopnospnoie 


iiioui/piiuo^juieiic 


PF-a 


s 


2 8-difluoro- 
adenine 


monopnospnaie 


monopnospiuiLe 


JJLLUllvl J^Xlvlo^lJAlw 


PF-* 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 


acetyl 


aCCiyi 


PF-« 


c 




acetyl 


acetyl 


acetyl 


2-hromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula XI are prepared, using the 
appropriate sugar and pyiimidine or purine bases. 
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(XD 

wherein: 



R 


R 


R 


iv 


Y 

A. 


Bflse 


H 


H 


TT 
ti 


UJI3 


U 


z,*j— i-/-jjiacetyiura.cii 


H 


H 


TT 
jl 


r^rrr 
UXI3 


r\ 


jiypoxainnine 


H 


H 


H 




/-\ 
U 




H 


H 


TT 


L/XI3 


r\ 
\J 


inyniiiic 


H 


H 


TT 

xl 




\J 




H 


H 


TT 
IT 


Url3 


r\ 
\J 


*H\iN -mono" 
acciyi^cyiosiiic 


H 


TT 

H 


TT 

ri 


/^TT 
UJI3 


r\ 
\J 




H 


H 


TT 
H 


/^TT 


r\ 
\J 


Uracil 


H 


H 


TT 

JnL 


UK3 


r\ 
\J 


^ - J* iuoro uracil 


H 


TT 

H 


TT 

rl 


UJI3 


c 




H 


TT 

H 


TT 
Jl 




c 


XX yu A.CIJL1.UXUIW 


XT 

xl 


ur 

XX 


H 


CH3 


s 


2,4-O-DiacetyIthymine 


H 


H 


H 


CH3 


s 


Thymine 


H 


H 


H 


CH3 


s 


Cytosine 


H 


H 


H 


CH3 


s 


4-(N-mono-acetyl)cytosin 


H 


H 


H 


CH3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


H 


CH3 


s 


Uracil 


H 


H 


H 


CH3 


s 


5-Fluorouracil 








CH3 






monophosphate 


H 


H 


CH3 


0 


2,4-O-Diacetyliiracil 


monophosphate 


H 


H 


CH3 


0 


Hypoxanthine 


monophosphate 


H 


H 


CH3 


0 


2,4-O-Diacetylthymine 
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K 


rv 


XV 


X 


Base 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


TT 

JbL 


TT 
Jl 


r*TT« 

^Jl3 






monopho sphate 


ri 


Jl 


PTT- 


0 


acetvl^cvtosine 


monopno spnaie 


n 


TJ 

Jx 




0 


4-rN N-diacetv^cvtosine 


monopnospnaie 


ji 


TJ 

JLJL 




0 


Uracil 


monopBOspnaie 


JlI 


T-T 
JJ. 




0 




monophosphate 


JnL 


Jl 


PTTn 
\»^J13 


0 


^ 4.- 0-T)iarptvliiracil 


monopnospnaie 


tj 
xl 


TT 

JX 


V-/J13 




TT vn ox an til i n e 


monopnospnaie 


n 


TJ 
XX 




s 


2,4-O-Diacetylthyiiiine 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


TT 

xl 


TT 
Jl 


V^J13 


c 


Pvto55iTie 


monophosphate 


TT 
jl 


Jl 


^Jl3 


q 


A«rN^-mrkTiri- 
acetvl^cvtosine 


monophosphate 


TT 
Jl 


TT 
Jl 


V^J13 


c 


W-diacetvl^cvtosine 


monophosphate 


TT 
Jl 


TT 
Jl 


v_/XJ.3 


S 


Uracil 


monophosphate 


XT 
Jl 


TT 
Jl 


WXI3 


s 


5 -Fl uorour acil 


diphosphate 


TT 
Jl 


Jl 


V./J13 


0 


2 4-0-r)iacetvlurac 


diphosphate 


TT 

j1 


Jl 


v»^Jl3 


n 


TT vno Yan th in e 

XX Y L/ w A.CUJI UXXiXw 


diphosphate 


TT 
Jl 


TT 
Jl 


v^Jl3 


n 


2 4-O-Diacetvlthvmine 


diphosphate 


H 




CH3 


0 


Thymine 


diphosphate 


TT 

j1 


TT 
Jl 


V-/JI3 


n 

w 


Pvtn Qine 

V/ Y LWOXIXW 


diphosphate 


TT 
Jl 


TT 
Jl 


v^Jl3 




^-rNT-m nno- 

•T ^X ^ XXXV/XX\/~ 

acetvl^cvtosine 


diphosphate 


TT 
Jl 


TT 

Jl 


\-^xj.3 


0 


4-rN N-diacetvncvtosine 


diphosphate 


TT 
Jl 


TT 
Jl 


PTTo 
v^Jl3 


n 


wX ciwxx 


diphosphate 


TT 
H 


TT 
Jl 


PTT^ 
V-/JI3 


n 

V-/ 


^ — 171 n OTOiiTSi CI 1 

J X lXV.rX \J UX dwAX 


diphosphate 


TT 

Jl 


TT 
Jl 


PTT, 
v^Jl3 


C 
0 


9 4.-0-T^iacetvliiTacil 


c\ 1 nV» n ^nVi ate 


H 


H 


CH3 


s 


Hypoxanthine 


diphosphate 


H 


H 


CH3 


s 


2,4-O-Diacetylthym 


diphosphate 


H 


H 


CH3 


s 


Thymine 
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R 


R 




1)6 
XV 


Y 

A. 


Hoc A 


diphosphate 


H 


TT 

xl 


r^TT 
L^Xl3 


c 


y lU aJLLL w 


triphosphate 


TT 

H 


TT 

rl 




kJ 


0 A-0-TY!apf»tvliiracil 


triphosphate 


H 


TT 

xl 


Crl3 


Ci 

kj 


xx3^0A<intninc 


triphosphate 


H 


TT 








triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


TT 

H 


TT 

JnL 


L.XI3 


r\ 


v^yiosinc 


tnphosphate 


TT 

H 


XT 

xl 


UXI3 


r\ 


a <^ la+vl vtoQl Tl ft 
awC ly i J^j iv/aiiiw 


triphosphate 


TT 

H 


XT 

xl 


L/XI3 


r\ 
\J 


*r"^XN jl^"iii<iH/Oiyi 


triphosphate 


H 


TT 

H 


CJbls 


KJ 


uracil 


triphosphate 


H 


TT 

H 


/TTT 
L/XI3 


r\ 
KJ 




triphosphate 


TT 

H 


TT 

xl 


*^rl3 


c 




triphosphate 


TT 

H 


TT 

xl 


/-rrT_ 
L.XI3 


0 

d 


TTvtirw ATI tViiTi p 

XXyUiiAOJULUxllXw 


triphosphate 


H 


TT 

xl 


/"TTT 
CXI3 


Q 


^y*r x^'xcivwiyjiiJj.jr j-u. 


triphosphate 


H 


TT 

xl 


Crl3 


C 
i3 


X liyXLLLUw 


triphosphate 


H 


TT 

H 


Cxl3 


Q 


v^ytuoUic 


monophosphate 


monophosphate 


Br 


Cr3 


r\ 
\J 


^ j*r v X-'lo.wO ly JL LU aX^xx 


monophosphate 


monophosphate 


Br 




r\ 
\J 


xxyLiwA.cuiujui.xw 


monophosphate 


monophosphate 


Br 






9 4-O-DiacetvithvmiTie 


monophosphate 


monophosphate 


Br 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


Br 


Cr3 


LI 


v^yiosmc 


monophosphate 


monophosphate 


T>— 

Br 


CF3 


r\ 


*f-\rN -monu" 
dv/viy Xy wy lUdixxw 


monophosphate 


monophosphate 


Br 


1^1*3 


r% 


4.-rW T^-diacetvl^cvtosine 


monophosphate 


monophosphate 


Br 


Ur3 


\j 


T Trflf*"!! 


monophosphate 


monophosphate 


Br 


01*3 


r\ 
\J 


^—TJliirtTT^i iTCir»i1 

^ "X iUlJl U LU. aV/li 


monophosphate 


monophosphate 


T>_ 

Br 


Cr3 


Q 


^ ,*f - ^^"•X-/ laC/c ty 1 ui d-uii 


monophosphate 


monophosphate 


Br 


Ur3 


Q 


XxypUAa.1 lin 1 1 IC 


monopnospnaic 




Br 


CF3 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


Br 


CF3 


s 


Thymine 


monophosphate 


monophosphate 




CF3 


s 


Cytosine 
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JK. 


JK 


XV 


Xv 


.A. 




monophosphate 


monopxiospiiaie 


JOT 




Q 


ac et vH c vto sine 


UlOUupiIUiSpilal^ 




Br 




s 


4-rN J*J-diacetvncvtos 


inoiiopiiuspiiakc 




Br 


CFi 


s 


Uracil 


IIlOIlOpilO opUaLC 


IIlUIiUpUIJopilAlC 


Br 




s 


5 -Fluorouracil 


acetyl 






CFi 


0 


4-rN M-<liacetvncvtosine 


acetyl 


acetyl 


N02 


CF3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


N02 


CF3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


N02 


2-bromo- 

vinyl 


s 


4-(N,N-diacetyl)cytosme 



Alternatively, the following nucleosides of Formula Xn are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 " (XU) 



wherein: 





R* 


X 


Base 


H 


CH3 


0 


2,4-O-Diacetyliiracil 


H 


CH3 


0 


Hypoxanfhine 


H 


CH3 


0 


2,4-0-Diacetylthyinine 


H 


CH3 


0 


Thymine 


H 


CH3 


0 


Cytosine 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


H 


CH3 


0 


4-(N,N-diacetyl)cytosiiie 


H 


CH3 


0 


Uracil 


H 


CH3 


0 


5-Fluorouracil 
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xv 


IV 






XT 
LX 


pXJ, 
\^X13 


s 


9 4.-.0-r>i acetvluracil 


XT 
£1 


^Xl3 


c 
0 


T-TvTi rtY nil tVii Ti e 


XT 
XI 


^Xl3 


c 

0 


9 A-O-T^ijicetvlthvmine 


XT 

JTL 


r^xT_ 
V^X13 


c 


TTiviTiffift 

J. UjrlUlUw 


n 




s 


PvtosiTie 


XJ 

rx 




s 


4-rN-mono-acetvncvtosine 


XJ 
XI 




c 


4-nSF 1^-diacetvncvtosine 


XT 
Xl 


pxj_ 
V^X13 


c 

0 


TTrar*-il 

w^CM/lx 


XT 

xl 


LrfXlS 






monopiiospjiaie 


r^xT^ 
I-/XI3 


n 


9 ^-.O-T^iaretvliiracil 

^y*T** X^XAwWl vx ux awxx 


xnoiiopiiospiiaic 


^XX3 


o 


Wvnnv an thi n s 

XXjf^VlACUULUXXXXw 


nioiiopjiospnaic 


\-/XX3 


vy 


9 4-.0-T^iacetvlthvmine 


nxonopiiospiiaic 


V^XX3 


\j 


TTivmiTifi 

X XX yxuuxw 


inonop£iospiia.ie 


\-'Xl3 




Pvto«5i'ne 


monophosphEte 


r^xT^ 
V-/X13 




4-rM-Tnonfi-acetvl^cvtosiTie 


monopliospliate 


V^Xl3 






niOI10pJIOSpii£Ll6 


PTT-. 
\-/Xl3 


0 




moiiopiio spiiaie 


V./X13 


0 


5 -Fluorouracil 


monopnospnaie 


v^Xl3 


c 


9 4-O-Diacetvluracil 


monopno spnaie 


^Xl3 


c 


WvnnYantliine 

X X Y U V/ AfclXl tXA 1 1 1 w 


monophosphate 


PPT, 




9 4— O-Dtacetvlthvmine 

<6# j*T \^ JL^XOww I jf X ULXjr XXXXXIW 


monophosphate 


L/Jtl3 


c 


X iiy ixxixiw 


monopno spndie 


PTT-, 


s 


Pvtfifsine 

v> y Lv/oxxxw 


nionopno spnaie 


PTT^ 


s 


4-rN-mono-acetvl^cvtosine 


monopno sp naie 


PTT^ 
v^Xl3 


s 


4-rKr N-Hiacetvncvtosine 

^ ix^jX^ viX6i>^wfcyxfwjri»\/wxxxw 


monopno spnaie 


PWo 


s 




monophosphate 


PT4', 


c 
0 


S -Pll 1 r^Trtl 1 T5I PI 1 
«^ X lIXV.Il^JUXO'Vxl 


diphosphate 


r^XT^ 




^ j*T- v-/—Ly iclVyC L jr 1 UX ac«iA 


dipho sphate 


CH3 


0 


Hypoxanthine 


diphosphate 


CH3 


0 


2,4-O-Diacetylthymine 


diphosphate 


CH3 


0 


Thymine 



145 



wo 01/90121 PCT/ USOl/16671 





iv 






diphosphate 


1^x13 






aipjQospJiaie 








diphosphate 








diphosphate 


V-/XX3 


n 


T Tf5i^*il 


diphosphate 




n 


J lUUXU UX oLill 


diphosphate 




C 




diphosphate 


v^rl3 


c 

0 


T-Tt /T4 /TV ^1 Tl r! in ^* 

rxypt/AaiiuLiiLic 


diphosphate 


V^Xl3 


G 




oipjiospiiaie 


U^Xl3 


e 


1, ixyiimio 


diphosphate 


UrL3 


Q 




triphosphate 


V/XX3 


n 




triphosphate 


L/X13 


n 
\j 


xiyp oxauuuiie 


triphosphate 


1^x13 


r\ 
\J 


At ,H-\^j-/ia*5e ijriuiyiiiiiic 


tnpJiospiiate 


L^xl3 


yj 


1 xiyxiiiuc 


triphosphate 


1^x13 


\j 


\^y lu oUiw 


triphosphate 




r% 
\j 


*T-ylN "UWJXLU-'owC t y 1 ^ wy lUoXUlw 


triphosphate 




f\ 




triphosphate 


l^Jcl3 


f\ 
\j 




triphosphate 


1^X13 




•7 ~X^ 1 UUJLU LU. dVlX 


triphosphate 


L/Xls 


q 


^ 1 *r ** v^'j^iciw w ly i LU. aV'XX 


tnpxiospnaie 




c 


XXy pi/ ACLU LLILUC? 


triphosphate 


L/X13 


Q 


ZjH-u-j-iiaoc ly 1 uiyiiuiic 


triphosphate 


/-ITT 

Url3 


Q 


inynime 


triphosphate 


dl3 


C 
t3 


^yiosmc 


monophosphate 




C\ 
\J 


z ,*f - vj-i-'iaceiy luxav/ii 


monopho sphate 


i-'r3 


r\ 
yJ 


XXypiJAaliLillliv 


monophosphate 


Ct*3 


kJ 


z ,*T-\-/*i--'ia.o c ty i iJiyiJULjju.c 


monophosphate 


v-^r3 




inynuXLe 


lilUXiUpilLI oJJ LUilC? 






C*vtosine 


monophosphate 


CF3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF3 


0 


4-(NJS[-diacetyl)cytosine 
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iv 


iv 




Bdse 


monopiLospiiaxe 


v/r3 


n 


Uracil 


monopliospliate 




r> 


0 - J? luorourdcii 


monopJiospiiEie 




Q 


>l ■/^_T^'tQ/*0<^rlTTt*Q/*tI 


mOIlOpilOSpjlaLC 




Q 




xnonopno spxidie 




C 
0 


9 4-0-T^fl/5etvlthviiiine 


monopxiospxiaie 


or 3 


c 




monopJiospJaaie 




c 




monopliosphate 




c 




moBopliosphate 




c 


il./'N^ XT-ill ar*ptvl'^f*'\ytn<!iTie 


monophosphate 


\^r3 


c 


T Trsif*i1 


monophosphate 


\-/r3 


Q 


S -T7ln nrmiraci 1 

^ 'X^ AUvX \J lU a^XA 


acetyl 


l^X'3 




4-rNr ^-rliacetvl^cvtositie 




CF^ 


s 


4-(NJ^-<iiacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4"(NJ^-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4"(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVn are prepared, using the 
appropriate sugar and pyriroidine or purine bases. 




5 (xvn) 



wherein: 





R* 


R^ 


X 


Base 




Rio 


H 


CH3 


H 


0 


2,4-O-Diacetyluracil 


NHAc 


Me 


H 


CH3 


H 


0 


Hypoxanthine 


NH2 


Me 


H 


CH3 


H 


0 


2,4-C)-Diacetyltli.ymme 


NHAc 


Me 


H 


CH3 


H 


0 


Thymine 


NH2 


Me 
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R 


R 


Iv 


A 


Base 


JV 


«10 

JV 


XT 


/-TTT 


xl 


r\ 
vJ 


L/ytosme 




Me 


TT 

H 




TT 
Xl 


U 


^-i XN -noLono'aweTyi ^oy losinc 


"NTTAc 


Me 


TT 

H 


Crl3 


TT 

xl 




,JN-aiaCcTyijuytusme 


MTTAr 


Me 


TT 

H 


CH3 


rl 


U 


Uracil 


>JW9 

INXXZr 


Me 


TT 

H 


/"iTT 


TT 

xl 


r\ 
U 


J -r luorouracii 


T<rR9 

INXl^ 


Me 


TT 


i-^TT 
L/JI3 


xl 


Q 




TsTTTAr 


Me 


TT 

li 


/-TTT 
UII3 


XT 
Xl 


C 


TTim/^'vaTi't'rii n ^ 

riypoiwcui in 1 nc 


IN JLXZir 


Me 


TT 

Jtl 


L/XI3 


TT 

Xl 


Q 

a 






Me 

±VXw 


TT 

H 


/-ITT 


TT 

xl 


G 
0 


inymine 


>JR9 


Me 

XVXv 


TT 

H 


Cxl3 


TT 

xl 


c 


i^yiosuic 


INXX^ 


Me 

XVXW 


TT 

H 


yiTT 
CH3 


TT 

Jtl 


Q 


-mono- acetyl jcyiosmc 




Me 


TJT 

H 


U±l3 


TT 

xl 


Q 




NHAc 


Me 


TT 

H 


/-<TT 

Crl3 


TT 

JtL 


c 
0 


uracil 


INXX^ 


Me 

XVXw 


TT 

H 


CH3 


TT 

xl 


Q 


D-r luorouracii 


l^XX^ 


Me 

XVXw 


monophosphate 


CH3 


XT 

xl 




z,*H^-i-j-/iaCcLyiuracii 




Me 

XVXw 


monophosphate 


/^TT 
CH3 


TT 

JtL 


u 


xiypoxammne 


IN fix 


Me 


monophosphate 


/^TT 
CH3 


TT 
H 


U 


z,4-vJ-i-aaceTyimymune 


TSTHTAr 
lNJrLr\.C 


Me 

IVXW 


monophosphate 


CH3 


XT 

xl 


D 


inynune 


XNXX^ 


Me 


monophosphate 




xl 


\J 


Vxyiijouic 




Me 


monophosphate 


Cxl3 


XT 

xl 


r\ 
yj 


*t— ^iN-mono-acctyi ^uy luoiiic 


NHAr 


Me 


monophosphate 


Crl3 


XT 

xl 


r\ 

yj 


'f-^^iN ,IN -Qiaceiyi ^cy lobiuc 




Me 


monophosphate 


/—ITT 
CH3 


XT 

xl 




uracil 


■Nrw9 


Me 


monophosphate 


CH3 


TT 


U 


5 -Fluorouracil 


>JTT9 

INXXZ 


Me 


monophosphate 


/—ITT 


XT 

Jbi 


c 
0 


Zj'i^Li-iJiaceiyiuracii 


TsTRAr 
iNxXrVv 


Me 

XVxv? 


monophosphate 


/-^TT 


TT 

xl 


c 
0 


TTy m rtv 0 Ti'f Vi 1 Ti ^ 

xiyp 0 Xoiiixiiiie 




Me 

XVXw 


monopho sphate 




TT 
Xl 


c 
0 


z,*t'v^-i>'ia.ccLyiuiyiiiiiic 


ISJHAr 


Me 


monophosphate 


Url3 


TT 
Xl 


c 
0 


inyrnine 


>JH9 


Me 


monophosphate 


/-ITT 


XT 

xl 


Q 


Cytosme 


INIjL^ 


ivie 






H 


s 


4.-rN-mono- acetvn c vto sine 


NHAc 


Me 


monophosphate 


CH3 


H 


s 


4-(N^-diacetyl)cytosine 


NHAc 


Me 


monophosphate 


CH3 


H 


s 


Uracil 


NH2 


Me 
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Iv 


Jv 


Jx 


Y 








mouopliosphate 




XJ 

n 




J 1 uux \j tlx av/x J. 


NH2 


Me 


diphosphate 




XJ 

n 




Avj'l X./ Jx^XcVwwkjrXUX OX/AX 


NHAc 


Me 


aipjiospiiaie 




H 


0 


PTvnoic anthine 

XI y v<v fii ■■■■■■ ■ 


NH2 


Me 


aipnospnaie 




XJ. 




9 ^-0-T)iacetvlthvmiiie 


NH2 


Me 


diphosphEte 




jn 


0 


X IXjrXXiXXXw 


NH2 


Me 


CiipJiospiiaie 




XJ 
XX 


n 




NH2 


Me 


diphosphate 




XJ 
XI 


n 


A-rNT-m nn n-n rptvl ^fi vf o«5in ft 


NHAc 


Me 


diphosphate 




XJ 
XI 




/j.^/'xr "KT-Hi a p p tvl ^ p-vtn ^ 

•T^I 1^ jX^ U.XCl.W/til.jr Vj' LV/o 


NHAc 


Me 


aipnospiiaie 




XJ 
XI 


V-/ 


T Trflfiil 

WXAVXX 


NH2 


Me 


diphosphate 




XT 
Xl 


n 

V-/ 


S-TliioTmiraci 1 

«/~X XUVIXUUHCtwXX 


NH2 


Me 


diphosphate 




XJ 
XI 


C 


0 ^.-O-Tiiai^ptvliifacil 

^ y *T V-r i./ X«.w W V Jr 1 UX CWXX 


NEE 


Me 


diphosphate 




XT 
XX 


C 
l3 


XT\mr\Y sintVii Ti A 

XXY PwAOXAil IXAAw 


NH2 


Me 


diphosphate 




XT 
Xl 


Q 


4fay*r"V^"A^A<*v^gtjfXtlXjrAlHHv 


NHAc 


Me 


diphosphate 




XJ 
XI 


C 


X xiyiuixic 


NH2 

X^X 1 r 1 


Me 


diphosphate 


L>xT3 


XJ 
XI 


C 


Vor y IvOXXXW 


NH2 


Me 


triphosphate 


1^x13 


XT 
XI 


n 


9 il-O-Fiianetvliiracil 


NHAc 


Me 


triphosphate 


1^x13 


XJ 
XI 


n 


XX. Y i/vrA.01J Cmi 1 w 


NHAc 


Me 


triphosphate 


L>rl3 


XJ 
XI 


n 


9 A-O-T^iflcptvltTivmiTiR 

^ X^X AW w L X UX jr XXXIXXw 


NHAc 


Me 


triphosphate 


Crl3 


TJ 

XI 


\j 


1 uyjiiiiic 


NH2 


Me 


triphosphate 


Uri3 


TJ 

Xl 






NH2 


Me 


triphosphate 


^ri3 


XT 
XI 


n 


A-rNT^-mnTi n-a r.fttvl ^ c vt 0 siti e 

•t^jl^"XXXUXX\j ctwvvjrx^wjf li^isuj.^ 


NHAc 


Me 


triphosphate 


\-/ri3 


XT 
XI 


V-/ 


4i-rM W-diacetvl^cvtosine 

*T IX^ jX^ VilOwwi'Jr x^wjr i.vf oxxiv/ 


NH2 


Me 


ixipiio spnaie 


v^ii.3 


XJ 
XI 


n 


T Tranil 


NH2 


Me 


triphosphate 




XJ 
XI 


n 




NH2 


Me 


triphosphate 


Url3 


TJ 

xl 


c 




NH2 


Me 


triphosphate 


C^rl3 


XT 
Xl 


c 

0 


XT"i/n Y on f" ri 1 Ti p 
Xiyp U A.<tXiUJLLliC 


NH2 


Me 


triphosphate 


CXI3 


XT 
Xl 


c 


^ j-/i<iuc ty luiy xixxLic 


NH2 

X^XXib 


Me 


triphosphate 


^ri3 


TJ 
XI 


0 


' i 'hvmiTip 

A IiyXlJLLllC? 


NH2 


Me 


trinh o sn h ate 


CH3 


H 


s 


Cytosine 


NH2 


Me 


monopho sphate 


CF3 


H 


0 


2,4-O-Diacetyluracil 


NH2 


Me 


monophosphate 


CF3 


H 


0 


Hypoxanthine 


NH2 


Me 
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J[V 

• 


JtV 


JV 










inOILOpilUSpilalc 




XJ 
XI 


n 


9 4.-0-T^iafietvlthvinine 


NH2 


Me 


monopnospiiuic 




XI 


o 


xxiyixuxLC 


NH2 


Me 


monopnospnaie 




XI 


n 


v^f* CI n ^ 


NH2 


Me 


monopiiospjiate 


^r3 


XI 


n 


•t"^V ""lllvXiU €»ww I. jr X /^j twOUXw 


NH2 


Me 


IIlOllUp JJLU opil<lVrC 




H 


0 


^-diacetvncvtosine 


NEI2 


Me 


IUUU\/pilUopila.lC 






0 


Uracil 


NH2 


Me 


II10I10pjUlOSpilal.C 




XX 


V-/ 


S-Pluorouracil * 


NH2 


Me 


mouopiiospjiaie 


v-^jr3 


XI 


0 


0 4-0-Tli5irptvliirari1 


NH2 


Me 


nionopiiospnaie 


C.r3 


X3. 


c 

0 


TT vnnY flirfhiTi e 

XX y L/U A. ALL UXJUUlw 


NH2' 


Me 


monophosphate 




XI 


c 

0 


^ j*T" w"X-/ici.ww L imjriiiiiiw 


NH2 


Me 


monophosphate 




XI 


c 

0 


XXiyiXUULLw 


NH2 


Me 


monopnospnaxe 




TI 
XI 


c 


Vn/ Jr kVoXJUiw 


NH2 


Me 


monopnospnaie 


^^3 




s 


4»rN-mono-ajcetvl^cvtosine 


NH2 


Me 


monopnospnaie 


v^r3 


XX 


Q 


"M-diacetvncvtosine 


NH2 


Me 


monophosphate 




TT 
XI 


c 

0 


T Tra/*il 

W/XOwlX 


NH2 


Me 


monophosphate 




TT 
XI 


Q 


^ "X^ iUvJXU UX cU,/ll 


NH2 


Me 


acetyl 


Lxrl3 


TT 
Xx 




A.rM "NT-Hi acetvl^cvtosine 

*r^l IN "LiXM*i/wi.jr xy w 1.V/0XU.W 


H 


Br 


acetyl 


CH3 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


0 


4-(N,N-diacetyl)cytosme 


H 


Br 


acetyl 


CH3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 3: Preparation of 3'-C-mefliylriboadenine 

The title compoimd can be prepared according to a published procedure (R.F. Nutt, 
MJ. Dickinson, F.W. Holly, and E. Walton, '"Branched-chain sugar nucleosides, m. 3'-C- 
5 methyladenine J.Org. Chem, 1968, 33, 1789-1795) (Scheme 9). 
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(a) RUO2 / NaI04; (b) MeMgl / TiCU; (c) HCl / MeOH / H2O; (d) BzCl / pyridine; (e) AcBr, 
HBr / AcOH; (i^ cMoromercuri-e-benzaroidopurme; (g) NH3 / MeOH. 

5 In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 

the following nucleosides of Formula HI are prepared. 



Y 




m 



wherein: 







R^ 


X* 


X* 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH2 


H 


H 


H 


H 


H 


NH-cyclopropj4 


H 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 
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Jv 


XV 


JV 






Y 


Jl 


XI 


TT 

XI 


H 

XX 


TT 

XX 


OMe 


Jl 


XT 

xl 


TJ 
XI 


H 

XX 


TT 

XX 


OEt 


XT 
XI 


XI 


TJ 
XI 


H 

XX 


TT 

XX 


0-P>Vfil OTITflU vl 




TT 
Xi 


TT 

XX 


H 


H 


O-acetvl 


TT 

xl 


TJ 
±1 


TT 

XJl 


H 


H 


SH 


TJ 

n 


XT 
XI 


TT 

J. JL 


H 

XX 


H 

XX 


SMe 


Jtl 


TJ 
XI 


XX 


XX 


XX 


SEt 


TT 
ti 


TT 

xl 


TT 
XI 


XJ 
XX 


TT 

XX 


Q-r'Vf*! r\TiTriT\\/1 


XT 
XX 


TJ 

XI 


TJ 
XI 


TT 

XX 


IT 

XX 


X 


TT 
Xl 


XT 
XI 


TJ 
XI 


H 

XX 


H 

XX 


CI 


Xl 


XJ 
XI 


XJ 
Xl 


H 

XX 


H 

XX 


Br 


TT 

xl 


TJ 
Xl 


XT 
Xx 


H 

XX 


H 

XX 


I 


monophosphate 


TT 
Xl 


TJ 
XX 


TT 

XX 


TT 

XX 


J.^xx2 


monophosphate . 


XJ 
Xl 


TJ 
XI 


TT 

XX 


TT 
XX 


>JTT-ar.etvl 

X^XX dV/wkJfX 


monophosphate 


XT 
XI 


XJ 
Xx 


TT 

XX 


TT 

XX 


WTT-cvclotiroovl 

X^XX VJf VAV^iW^JTi 


monophosphate 


XI 


TT 

Xx 


H 

XX 


XX 


NH-methvl 


monopho sphate 


XJ 

XI 


XJ 

XX 


H 

XX 


H 

XX 


NH-ethvl 


monopho sphate 


TJ 

xl 


TT 

XX 


H 

XX 


H 

XX 


OH 


monopho sphate 


XJ 

XI 


XT 
Xx 


H 

XX 


H 


O-ajcetvl 


monopho sphate 


TT 
Xl 


TT 

XX 


H 

XX 


H 

XX 


OMe 


monophosphate 


XJ 

XI 


TJ 

Xx 


XX 


IT 

XX 


OEt 


monophosphate 


TJ 

xl 


XT 

Xx 


XX 


XX 


O-cvnIoTironvl 

w y viv^Lix vjL/ y X 


monophosphate 


XJ 

XI 


XT 

Xx 


H 

XX 


H 

XX 


SH 


monophosphate 


XJ 

Xl 


TT 

XX 


H 

XX 


H 

XX 


SMe 


monophosphate 


TJ 

XI 


TT 
Xx 


TT 

XX 


TT 

XX 


SEt 


monopho sphate 


XJ 

XI 


TT 
Xx 


XX 


TT 

XX 


S-cvcl onronvl 

U w y WXV/L#X V/L/ YX 


monophosphate 


TT 

xl 


XJ 

XI 


TT 

XX 


TT 

XX 


X 


monophosphate 


TJ 
XI 


TJ 
XI 


TT 

XX 


TT 

XX 


c\ 


monorihosnhate 


H 


H 


H 


H 


Br 


monophosphate 


H 


H 


H 


H 


I 


diphosphate 


H 


H 


H 


H 


NH2 
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R 


K 


12^ 
xv 


A 


A. 


V 


diphosphate 


TT 

xl 


TT 
Xl 


XI 


TT 

XX 


"WTT-acetvl 

x\xx CLy^^^y X 


diphosphate 


TT 

xl 


XT 
Xl 


TT 
XI 


TT 

XI 


MTT-f* vi*l n"nrnT> vl 


diphosphate 


TT 

Jbl 


xl 


TT 


TT 

n 


'NTT-m pfli vl 

l>in.~JLul7lJLijri 


diphosphate 


TT 

H 


TT 

xl 


TJ 

rl 


TT 


iNn-cLnyi 


diphosphate 


TT 


TT 

xl 


TT 
Xl 


TT 
XI 


OTT 


diphosphate 


TT 

rl 


XT 
Xl 


TT 
n 


TT 

XI 




diphosphate 


TT 

xl 


TT 
Xl 


TT 

XI 


TT 




diphosphate 


TT 

Jti 


TT 

xl 


XT 
Xl 


XT 

n 




diphosphate 


TT 


TT 

xl 


TT 
XI 


TT 
n 


C\^f*\n*\ (\T\Tf\tWT\ 


diphosphate 


TT 

H 


TT 

H 


TT 
Xl 


XT 

XI 


QTT 
DXl 


diphosphate 


XT 

H 


TT 

xl 


TT 
Xl 


XT 
XI 


oivxe 


diphosphate 


TT 

H 


TT 

H 


XT 
Xl 


XT 
XI 




diphosphate 


TT 

H 


TT 

xl 


TT 
XI 


XT 
XI 


Q f\t\ T(\ty v 1 
O ~V jr wHJjJiU^l jr 1 


diphosphate 


TT 

rl 


TT 

xl 


XT 

XI 


TT 

XX 


TT 


diphosphate 


TT 

H 


TT 
Xl 


XT 
XI 


XT 
XI 




diphosphate 


TT 

H 


TT 

xl 


TT 

n 


TT 
XI 


T)r 

Dx 


diphosphate 


H 


TT 

xl 


TT 

xl 


XT 
XI 


T 
1 


triphosphate 


TT 

H 


TT 

xl 


TT 
XI 


TT 
XI 


>JTTn 

vixx2, 


triphosphate 


TT 


TT 
Xl 


TT 
XI 


TT 

XX 


>JTT-arptv1 

X^XX <XKf^\,j X 


triphosphate 


TT 

H 


TT 

xl 


TT 
n 


TT 

Xl 


"KTTT-p.vr^J nnron vl 


tnphosphate 


TT 

H 


TT 

xl 


TT 
n 


TT 

XX 


>JTT-Tnethvl 


triphosphate 


H 


TT 

H 


TT 

xl 


XT 
XI 


iNxi-cuiyi 


triphosphate 


H 


TT 

H 


XT 

rl 


XT 
XI 


OTT 

^Xl 


triphosphate 


TT 

H 


TT 

rl 


XT 
Xl 


XT 

n 


OA/Te 


triphosphate 


TT 

H 


TT 

xl 


XT 

n 


XT 
Xl 


\JxJ\, 


triphosphate 


TT 


TT 
Xl 


XT 

n 


TT 

XI 


O -p> vf! 1 nT^rnTi vl 


triphosphate 


TT 

ri 


xl 


TT 

XI 


TT 

XX 


O-flPfttvl 


triphosphate 


TT 

H 


TT 

xl 


XT 

n 


XT 
XI 


^TT 

OXx 


Tnpnospnaie 


XJ 
xX 


H 

XX. 


H 


H 


SMe 


triphosphate 


H 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


H 


S-cycIopropyl 



153 



wo 01/90121 PCTAJSOl/16671 



K 


Jv 


iv 






Y 


inpiiospii3.ie 


TT 

Xx 


TT 

XX 


TT 

Xx 


TT 

XX 


F 

X 


tnpnospiiaie 


XI 


TT 
Xx 


TT 

XX 


H 


CI 


Lnpno spjiaic 


XJ 
XX 


TT 

XX 


TT 

XX 


H 


Br 


mpno spnaie 


XT 
XX 


TT 

XX 


H 

XX 


H 


I 


monopnospnaie 


m.oiiopno bp iiaic 


illU IXUp UX) o JJ JXO'lw 


TT 

XX 


H 


NH2 


monophosphHte 


monopnospnaic 


XliUilUpilUbJ^iJlci 


IX 


H 


NIT-cvclonroovl 


monophosphate 


monopnospnace 


monopnuspiiciic 


XT 
ii 


TT 

XX 


OTT 


monophosphate 


monopnospjuaxe 


moxLopiiospiiaic 


TT 

XX 


H 

XX 


F 


monophosphate 


monopnospnoie 


lUUimpilU opUa-Lw 


TT 

XX 


H 


CI 


diphosphate 


uipnospuate 




TT 

XX 


H 


NH2 


diphosphate 


aipnospnaxe 


/It n n ocn n si^^ 
UipillJopxullw 


H 

XX 


H 


NH-cvclooroDvl 


diphosphate 


Qipnospnaxe 


uipnu spiieiic 


TT 

XX 


H 

XX 


OH 


diphosphate 


diphosphate 


QipnospnaXc 


TT 

XX 


H 

XX 


F 


diphosphate 


diphosphate 


dipnospnaxe 


XT 

Xx 


TT 

XX 


CI 


triphosphate 


triphosphate 


uipiiospnaic? 


TT 

XX 


XX 


NH2 


triphosphate 


triphosphate 


unpiiospiidic 


TT 

XX 


H 

XX 


"NH-cvclonroDvl 


triphosphate 


triphosphate 


UiprLUopilalw 


H 

XX 


H 


OH 


triphosphate 


tnpjiospnaie 


■ft*! T\Ti o OT^ rm 

inpiio spna lo 


H 

XX 


H 


F 


triphosphate 


triphosphate 


uipno spnaic 


TT 

Xx 


TT 

XX 


CI 

vX 


H 


TT 

H 


TT 

xl 


TP 
X^ 


TT 

XX 


x^xx2 


H 


TT 


XT 

Xx 


17 

X 


H 

XX 


NH-cvclonroovl 


H 


TT 


XT 

xl 


T? 

X 


TT 

XX 


OH 


TT 

H 


XT 


XT 
XI 


X 


H 


F 


TT 

H 


TT 

xl 


XT 
Xx 


F 


H 


CI 


H 


TT 


XT 

xl 


PI 


TT 

XX 


NH2 


H 


TT 

H 


XT 

xl 




TT 

XX 


NTT-cvclonronvl 


H 


TT 


XT 
XX 


PI 

v^x 


TT 

XX 


OH 


TT 

H 


TT 

xl 


XT 

Xx 


PI 


TT 

XX 


F 




H 


H 


CI 


H 


CI 


H 


H 


H 


Br 


H 


NH2 


H 


H 


H 


Br 


H 


NH-cyclopropyl 
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R 


X 


X 


x 


H 


H 


H 


i3r 


TT 

xl 


viXl 


H 


H 


H 


Br 


TT 

H 


r? 

r 


H 


H 


H 


Br 


TT 

H 


CI 


H 


H 


H 


■VTTT 


TT 

xl 


JNxl2 


H 


H 


TT 

H 


TVTLT 


TT 

xl 


Wxl-cyciopropyi 


H 


H 


TT 

H 


XTtJ 


TT 

xl 


%Jr± 


H 


H 


TT 

H 


XTTJ 


TT 

xl 


X* 


H 


H 


TT 

H 


XTTT 

Nxl2 


TT 

xl 




H 


H 


H 


OTT 

SH 


TT 

rl 


XTLT 

JNxl2 


H 


H 


H 


SH 


TT 

xl 


JNxi-cyciopropyi 


H 


H 


H 


SH 


TT 

rl 


Uxl 


H 


H 


TT 

H 


oil 


TT 

xl 


r 


H 


H 


TT 

H 


GUT 


Xl 


ci 


acetyl 


H 


H 


TT 

xl 


TT 

xl 


JNxl2 


acetyl 


H 


H 


TT 


TT 

xl 


Wxi-cyciopropyi 


acetyl 


H 


H 


TT 

H 


TT 

xl 


Uxl 


acetyl 


H 


H 


H 


TT 

xl 


T? 

r 


acetyl 


H 


TT 

H 


TT 

rl 


xl 




acetyl 


H 


TT 

H 


r 


XT 

xl 


rNn2 


acetyl 


H 


H 


T7 

r 


TT 

rl 


jNri-cyciopropyi 


acetyl 


H 


H 


r 


XJ 

xl 


\Jr± 


acetyl 


H 


H 


T? 

F 


TT 


TJ 

r 


acetyl 


H 


H 


r 


TT 

xl 


ci 


H 


acetyl 


acetyl 


TT 

xl 


Xl 


INXx2 


H 


acetyl 


acetyl 


TT 

xl 


XT 
Xl 


iNn-cyciopropyi 


H 


acetyl 


acetyl 


TT 

xl 


TT 

xl 


nw 


H 


acetyl 


acetyl 


H 


TT 

rl 


r? 
r 


H 


acetyl 


acetyl 


TT 

H 


TT 




acetyl 


acetyl 




H 


H 


NH2 


acetyl 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


H 


OH 
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R 


R 


R"* 


X 


A. 


"V 
X 


acetyl 


acetyl 


acetyl 


TT 


TT 

xl 


X7 

r 


acetyl 


1 

acetyl 


acetyl 


XT 
±1 


XT 
XT 


PI 


monophosphate 


acetyl 


acetyl 


XT 

n 


TT 

XX 


1NX1.2 


monophosphate 


acetyl 


acetyl 


TT 

xl 


XT 
XI 


iNXi-cycioprupyji 


monophosphate 


acetyl 


acetyl 


TT 

xl 


TT 
Xl 


VjJl 


monophosphate 


acetyl 


acetyl 


TT 

xl 


XT 
XI 


X* 


monophosphate 


acetyl 


acetyl 


TT 

Jtl 


XT 
Xl 




diphosphate 


acetyl 


acetyl 


TT 

Jtl 


XT 
XI 


T»JTT« 
1NXI2 


diphosphate 


acetyl 


acetyl 


XT 

JtX 


TT 

XX 


\rr* \ nnmn v1 


diphosphate 


acetyl 


acetyl 


XT 
Jl 


XT 
XI 


OTT 


diphosphate 


acetyl 


acetyl 


TT 

xl 


XT 

Xl • 


"p 
r 


diphosphate 


acetyl 


acetyl 


XT 


XT 

xl 


PI 


triphosphate 


acetyl 


acetyl 


XT 

xl 


XT 

Jtl 


TsJTT« 
rNXl2 


triphosphate 


acetyl 


acetyl 


XT 

xl 


XT 
XI 


*MXT _n •\rf*\f\r\TCVir\\l\ 

iNXi-cyciuprupjri 


triphosphate 


acetyl 


acetyl 


XT 

xl 


XT 
XI 


OTT 


triphosphate 


acetyl 


acetyl 


TT 

xl 


XT 
XI 


X* 


triphosphate 


acetyl 


acetyl 


XT 
Xl 


XT 
XI 


PI 


H 


H 


TT 

H 


XT 

xl 


iNXl2 


XT 
XX 


H 


H 


H 


XT 

rl 


JNXl2 


rNxx2 


H 


H 


H 


XT 

Jtl 


INXX2 


'MTT-r'vr 1 nnrnn vl 


H 


H 


H 


XT 

Jtl 


"NTTT', 
rNXl.2 


"MTT-tnethvl 


H 


H 


TT 

H 


XT 

xl 


iNXl2 


TMTT-ptVivl 
1>I xx~o LXi jr 1 


H 


H 


TT 

H 


XT 
Xl 


TVTXT^ 
rNXi2 


MfT-acetvl 

X^XX ciwwtjrx 


H 


H 


TT 

H 


XT 
Xl 


TsJTT-. 


OTT 


H 


H 


H 


Jtl 


XNX12 


V^iVXC 


H 


H 


TT 

H 


XT 

xl 


XTTT_ 

JNJtl2 




H 


H 


TT 

H 


XT 


JNX12 




H 


H 


TT 

Jtl 


XT 

xl 


XTTT- 
iNXl2 




TT 

xl 




H 


H 


NH2 


SH 


H 


H 


H 


H 


NH2 


SMe 


H 


H 


H 


H 


NH2 


SEt ~1 
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R 


R 


R 


A. 




V 


H 


TT 

H 


TT 


TJ 

xl 


Tvpcj^ 

iNn2 




H 


H 


TT 

H 


TT 

rl 


JNrl2 


r 


H 


H 


TT 

H 


TT 

rl 


rNri2 


PI 


H 


H 


TT 

H 


TT 

n 


iNri2 




H 


TT 

H 


TT 

Jd 


XI 


XNn2 


T 
X 


monophosphate 


H 


TT 
£1 


XT 
£l 


"MTT-. 
xNn2 


vrxj- 
rNn2 


monophosphate 


H 


TT 


rl 


Tvjxj^ 
rNn2 




monophosphate 


H 


TT 

H 


TT 

rl 


iNn2 




monophosphate 


H 


TT 

H 


TT 

rl 


TsJfT« 
lNn2 




monophosphate 


H 


TT 

H 


XT 

rl 


rNn2 


xN xl-c 111 jr 1 


monophosphate 


H 


TT 

H 


XT 

rl 


XTXJ^ 

iNn2 


OTT 


monophosphate 


H 


TT 


TT 

n 


rNn2 


vy^cu/wvjri 


monophosphate 


H 


TT 

H 


n 


>JXJ^ 

rNn2 


vyxviw 


monophosphate 


H 


TT 

H 


TT 

rl 


TSJTJ^ 

iMn2 




monophosphate 


H 


H 


TT 

rl 


iNn2 


V^'wy wivipi up jr X 


monophosphate 


H 


TT 

H 


TT 

rl 


iNri2 


orx 


monophosphate 


H 


TT 

H 


TT 

rl 


TSTpJ^ 

iNn2 


oivxc 


monophosphate 


H 


TT 

H 


TT 

n 


xNn2 


SEt 


monophosphate 


H 


TT 

H 


TT 

n 


iNn2 


.^-nvp^lonronvl 


monophosphate 


H 


H 


TT 

xl 


i.Nn2 


F 


monophosphate 


H 


XT 

H 


TJ 

rl 


ANn2 




monophosphate 


H 


H 


XT 


rNrx2 


ux 


monophosphate 


H 


TT 

xi 


TT 

n 


iNXx2 


I 


diphosphate 


H 


TT 

rl 


TJ 

n 


x>i jn2 


x^xx^ 


diphosphate 


H 


TT 

H 


XT 


iNn2 


TsTH-acetvl 

1^ X X <*\y\i t Jr 1 


diphosphate 


H 


TT 

H 


TT 

n 


xNn2 


XTPT-r vr 1 nnrnn v1 

X^ X X V Jr viv^px vp Jr J. 


diphosphate 


H 


TT 

H 


XJ 

rl 


INri2 


i>ixx~llic Ul Jr 1 


diphosphate 


H 


TT 

H 


XJ 

rl 


lNri2 


i>(xx~cu.ijri 


cupnospnaie 


XX 


H 


H 


NH2 


OH 


diphosphate 


H 


H 


H 


NH2 


O-acetyl 


diphosphate 


H 


H 


H 


NH2 


OMe 
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K 


1,2 
Jv 


K 


A. 




V 

JL 


aipnospnaic 


XT 


XT 
XI 


XT 
Xl 


XNXX2 




aipnospiiaie 


Xl 


XT 
XI 








Cupnospjiaie 


XT 
Xl 


XT 
XX 


H 


NTTo 

x^xx2 


SIT 
oxx 


dipho sphate 


TJ 
ii 


XT 
XT 


XX 


NTTo 

x^xx2 


SMe 


diphosphate 


TT 

rl 


TT 

Jtl 


Xl 


MTT^ 
i^xx2 


OX^l 


diphosphate 


XT 

rl 


XT 
Xl 


TT 


MTT-, 


o~cyoiupx\j^jf 1 


diphosphate 


TT 

xl 


XT 
XI 


IIT 
XI 


XTTT^ 

iNXl.2 




diphosphate 


TT 
Xl 


XT 
XI 


TT 

XX 


"NTH-* 
i^xx2 




diphosphate 


XT 
Xl 


XT 
XI 


TT 

XX 


NTT-* 

x^xx2 


Br 

XJX 


diphosphate 


TT 

xi 


XT 
Xl 


XT 

XX 


MTTn 
rNXx2 


T 

X 


triphosphate 


XT 

xi 


XT 

xl 


XT 
Xx 


TJTT, 
i^xx2 


isJTT'* 

XNXX2 


triphosphate 


TT 

xl 


XT 
Xl 


TT 

XX 


i^xx2 


MTT-flpptvl 
l^xx""i!ix*wijr* 


triphosphate 


TT 

xl 


XT 

xl 


XT 

XI 


xNXx2 


xNXx"V/jr\/HJ^i*j^jri 


triphosphate 


XT 

xi 


XT 
Xl 


XT 

Xx 


MTT^ 


>JR-'m^»tlivl 
x^xx xuwuxjr X 


triphosphate 


TT 

xl 


XT 
XI 


TT 

XX 


x^xx2 


NH-ethvl 


triphosphate 


XT 

xi 


XT 
XI 


XT 

Xx 


NTT-. 


OTT 


triphosphate 


TT 

H 


XT 

xl 


XT 
Xx 


xNXx2 


VyXVXC 


tnphosphate 


TT 

H 


XT 

xl 


XT 
Xx 


xNXx2 




triphosphate 


H 


TT 

Jtl 


XT 
Xx 


INXxJ 


O-f* vcl nnrnti vl 


triphosphate 


XT 

xl 


XT 
XI 


XT 

Xx 


i^xx2 


O-acetvl 


triphosphate 


XT 

it 


XT 
Xl 


XT 

XX 


Xtj^2 


SH 


triphosphate 


XT 

xl 


TT 

xl 


XT 
Xx 


l>xx2 


OXVXw 


triphosphate 


TT 

H 


TT 

rl 


XT 
Xx 


iNXX2 


OXJrL 


triphosphate 


TT 

H 


XT 

xi 


XT 

Xx 


>JTT^ 
INXX2 


0 v/V wXULIlVfJJ Vl 


triphosphate 


TT 

H 


XT 

xl 


XT 
XX 


iNXx2 


X7 

x^ 


triphosphate 


XT 


XT 
Xl 


XT 

Xx 


NTTo 


CI 


tnpnospnate 


TT 

xl 


XT 
XI 


XT 

XX 


NTTo 

x^xx2 


Br 


tnphosphate 


TT 

H 


xl 


TT 

Xx 


J.NXj.2 


T 

X 


inuiiopiic) opilalC 


m nn nnli n qtiTi ate 


mononho snhate 


H 


NH2 


NH2 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


OH 
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R 


R 


iv 




-A. 


V 


monophosphate 


monophosphate 


monopnospnaie 


XT 
XI 


INX12 


T7 
X^ 


monophosphate 


monopho sphate 


monophosphate 


XT 
Xl 


1NX12 


PI 


diphosphate 


diphosphate 


Qipiio spnaxe 


XT 
XI 


1NX12 


i.^£x2 


diphosphate 


diphosphate 


Gipno spiidi e 


XI 


l>jxi.2 


"NTT-cvclonTOOvl 


diphosphate 


dipAospnaie 


uipnospnaic 


XJ 
XT. 




OH 


diphosphate 


diphosphate 


Gipnospnaie 


XT 
XI 


"KTRo 
i>ixi2 


X 


diphosphate 


diphosphate 


cipnospnaie 


XT 
XI 


XNX12 


PI 


triphosphate 


triphosphate 


trLpnospnaie 


XT 
XI 


"KTR- 
1NX12 


x^xx.2 


triphosphate 


triphosphate 


tnpnospnaie 


XT 
XI 


inxj.2 


NW-cvclo*orot5vl 


triphosphate 


triphosphate 


uipnospxiaie 


XJ 
XI 


x^xx2 


OH 


tnphosphate 


triphosphate 


mpjiospnaie 


XJ 
XI 


1^X12 


F 


triphosphate 


triphosphate 


tnpnospnaie 


XT 
Xi 


1^X12 


CI 


H 


H 


TT 

ri 


p 


>]TJ- 
1NX12 


NHi 

x^xx2 


H 


H 


TT 
Jl 


v 


i>in2 


"NH-ovf^l onTonvl 

x^xx wjf wxv^xv/^jr* 


H 


TT 

H 


TT 

Jtl 


Mr 


rNXx2 


OH 

vyxx 


H 


TT 

H 


TT 
±1 


xy 
X* 


x^xj12 


F 

X 


H 


TT 

H 


TT 

xl 


V 


1^X12 


CI 


H 


H 


TT 
±1 


PI 


i>ixi2 


NHo 

x^xx2 


H 


H 


TT 

xl 




I^xx2 


NH-cvclntiroovl 

x^xx wjf wxv/^A 


H 


H 


TT 
Jl 


^1 


1NX1.2 


OH 

wXX 


H 


H 


TT 

Jtl 




1NXX2 


F 

x^ 


H 


H 


TT 

xl 


PI 


'Nrfr'> 

jrH±X2 


CI 


H 


TT 

H 


TT 
Xl 






NHo 


H 


TT 

H 


Xl 


J3X 




NH-cvclooroDvl 


H 


TT 

H 


TT 

xl 


x^r 




OH 

vyxx 


H 


H 


xl 


X3r 


i>ixi2 


XT 

X^ 


H 


H 


TT 

ri 


SjT 


iNXl2 


PI 


H 


TT 

H 


TT 

xl 


INX12 


iNX12 




TJ 
XT 


H 


H 


isrH2 


NH2 


NH-cyclopropyl 


H 


H 


H 


MHz 


NH2 


OH 


H 


H 


H 


NH2 


NH2 


F 
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iv 


P2 
rv 


XV 


X* 


X* 


Y 


Jl 


rl 


XT 
XT 


NH2 


NH2 


CI 


TT 
11 


XT 

rl 


TT 


SH 

uxx 


x^xx2 


NH2 


TT 

rl 


TT 

rl 


TT 


SH 


x^xi2 


NH-cvclot)ro*Dvi 

X^XX wjr \/X\/l/X\/^ Jr * 


TT 


TT 

rl 


TT 


SH 


x^xx2 


OH 

v/xx 


TT 

ri 


TT 

n 


XT 

r± 


SH 


NH-i 

-L^XX2 


F 


TT 

rl 


TT 


TT 

XX 


SH 


NH2 


CI 


acetyl 


TT 

n 


TT 
XX 


H 


NH2 


NH2 


^etyl 


TT 

n 


TT 

XjL 




NH2 


NH-C vol ODTOD vl 


acetyl 


TT 


TT 
n 


H 


NH2 


OH 


acetyl 


TT 

rl 


TT 

n 


TT 

XX 


x^xx2 


F 


acetyl 


TT 

rl 


TT 

n 


TT 

XX 


x^xx2 


CI 

\,^x 


acetyl 


TT 


TT 


F 

X 


NH2 


NH2 


acetyl 


TT 

n 


TT 
n 


F 

X 


NH2 


NH-cvcloDroDvl 


acetyl 


n 


XX 


F 


NH2 


OH 


acetyl 


XT 

rl 


TT 
n 


T? 

X 


NH2 


F 


acetyl 


XT 

rl 


TT 


F 
x^ 


NHo 

x^xx2 


CI 


H 


acetyl 


acetyl 


H 

XX 


NH-j 

x^xx2 


NH2 


TT 

H 


acetyl 


occiyi 


H 


NH2 


NH-cvclooroT3vl 


TT 

H 


acetyl 




H 

XX 


NH2 


OH 


TT 

H 


acetyl 




H 


NH2 


F 


TT 

H 


acetyl 




XX 


NH2 


CI 


acetyl 


acetyl 


accxyi 


H 

XX 


NH2 


NH2 


acetyl 


acetyl 




TT 

XX 


NH2 


NH-cvcloDroDvl 


acetyl 


acetyl 




H 

XX 


NH2 


OH 


acetyl 


acetyl 




H 

XX 


NH2 


F 


acetyl 


acetyl 


aCciyi 


XX 


NHo 


CI 


raonophosphate 


acetyl 


acetyl 


TT 

XX 


NHt 


NH2 ' 


monophosphate 


acetyl 


acetyl 


TT 

XX 


NHo 


TNlH-cvcloDroDvl 


monooho SDhate 


acetyl 


acetyl 


H 


ISIH2 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH2 


F 


monophosphate 


acetyl 


acetyl 


H 


NH2 


CI 
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R 


K 


MS. 


yv 




Y 


diphosphate 


acetyl 


acetyl 


XT 


TnTFT-^ 

i>iXX2 


NH2 


diphosphate 


acetyl 


acetyl 


"FT 
rx 


x>ixx2 


NH-cvclonronvl 


diphosphate 


acetyl 


aceiyi 


rx 


x^xx2 


OH 


diphosphate 


aceiyi 


dceiyi 


TT 


x^xx2 


F 


diphosphate 


aceiyi 


aceiyi 


TT 


NH2 


CI 


triphosphate 


aceiyx 


acetyl 


TT 

XX 


NH2 


NH2 


triphosphate 


acetyl 


acetyl 


TT 

XX 


x^xx2 


NH-cvcloDroDvl 


triphosphate 


acetyl 


acetyl 


TT 
xx 


x^xx2 


OH 


triphosphate 


acetyl 


aceiyi 


FT 


NH2 


F 


triphosphate 


acetyl 


acetyl 


XX 


NH2 


CI 


TT 

H 


TT 

xl 


XT 

n 


XX 


CI 

v^x 


H 


H 


TT 

rL 


rl 


TT 
rx 


CI 

v^x 


H 


H 


TT 


TT 

rl 


XJ 

Xx 


CI 


x^xx2 


H 


TT 

Jtl 


rl 


TT 

XX 


CI 

v^x 


NH-cvclooroDvl 


H 


TT 


xl 


TT 
xx 


CI 


NH-methvl 


XT 

H 


TT 

rl 


"pr 


TT 

XX 


CI 


NH-ethvl 


H 


TT 

rL 


rl 


TT 

XX 


CI 


NH-acetvl 


H 


TT 


n 


TT 

XX 


CI 


OH 


H 


TT 

rl 


XJ 

rl 


TT 
xx 


CI 


OMe 


H 


TT 

H 


TT 

rl 


TT 
rx 


CI 


OEt 


H 


TT 

H 


TT 

rl 


TT 
rx 


CI 

v^x 


O- cvclonroD vl 


TT 

H 


TT 

rl 




H 

XX 


CI 


O-acetyl 


H 


TT 

rl 


XJ 

n 


XX 


CI 


SH 


H 


TT 

rl 


TJ 

n 


TT 
xx 


CI 

v^x 


SMe 


H 


TT 

H 


TJ 

rl 


TT 

XX 


CI 

v^x 


SEt 


H 


TT 

H 


TT 

rl 


TT 

Xx 


CI 


S-cvclonroovl 

U w y wXw k^X\/L/ T X 


raonophosphate 


TT 

rl 


TT 

rl 


TT 
xx 


CI 

^x 


NH2 


monophosphate 


TT 

H 


TT 

rl 


TT 

rx 


CI 


"NH-acetvl 

X^XX U-WWh TJL 


m nn rniTi o snh ate 


H 


H 


H 


CI 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


CI 


NH-methyl 


monophosphate 


H 


H 


H 


CI 


NH-ethyl 
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R 


xc 






V 


monopjiospnaic 


±1 


XT 

n 






OH 


inonopnospiiaie 


XT 

11 


rx 








monophosphate 


TT 

xl 


XT 


TT 

n. 


PI 




monophosphate 


TT 

H 


TT 
11 


XT 






monophosphate 


JH 


TT 


XT 

rx 


PI 




monophosphate 


TT 

rl 


TT 

n 


TT 


ri 


STT 


monophosphate 


XT 
£1 


XT 

n 


TT 


n 


SlA/fe 


monophosphate 


TT 

rl 


XT 


TT 
n 


PI 


fipt 


monophosphate 


TT 

H 


XT 

n 


TT 


PI 


0"wjrwXvjpx\jpjri 


diphosphate 


TT 


XT 

n 


TT 
n 


PI 


>JTTn 
1^XX2 


diphosphate 


TT 

ri 


XT 

rl 


TT 
n 


PI 


NTT-acetvl 

j.^xx c*wv i» jr X 


diphosphate 


TT 

rl 


XT 


TT 


PI 


^TTT-c vcl oTiiTin vl 


diphosphate 


xl 


XT 


TT 

xx 


PI 


NTT-methvl 

x^XA xxxwuxjrx 


diphosphate 


TT 

rl 


XT 

n 


TT 
n 


PI 


NH-ethvl 


diphosphate 


XT 

rl 


XT 


TT 


PI 


OH 


diphosphate 


TT 

H 


TT 

rl 


XT 


PI 




diphosphate 


TT 

H 


XT 

rl 


TT 
n 


PI 


OMe 


diphosphate 


TT 

rl 


XT 

n 


XT 
rx 


PI 


OEt 


diphosphate 


TT 

rl 


XT 


TT 

XX 


CI 


O-cvclonroDvl 


diphosphate 


TT 

irl 


XT 

rl 


TT 
rx 


PI 

V/X 


SH 

tJXX 


diphosphate 


T T 

H 


XT 

H 


TT 
n 


PI 


OxVXC 


diphosphate 


H 


TT 

rl 


XT 


PI 


OXjtl 


diphosphate 


TT 

H 


TT 
H 


TT 
n 


PI 


S - r>vfil nnrnn vl 


triphosphate 


TT 

rl 


TT 


TT 
rx 


CI 

wX 


NH2 


triphosphate 


rl 


TT 
li 


TT 

XX 


PI 
\^x 


"NH-acetvl 


triphosphate 


XT 

ri 


XT 


XT 

rx 


PI 


NH-c vcl onroD vl 


triphosphate 


TT 

H 


XT 

H 


TT 
n 


PI 


"MH-TTlPtVlvl 
1>XX XXXvlXXjf X 


triphosphate 


TT 

H 


TT 
±1 


XT 

n 


PI 


NTT-etfivl 


iXipilU bpLLtllC 




H 


H 


CI 


OH 


triphosphate 


H 


H 


H 


CI 


OMe 


triphosphate 


H 


H 


H 


CI 


OEt 



162 



wo 01/90121 PCTAJSOl/16671 



R 


K 




A. 


A. 




triphosphate 


TT 
Jl 


XI 


XT 
XI 


PI 




tnpjiospiiaie 


TT 

xl 


■cr 

Xx 


XJ 
XX 


PI 




tripho sphate 


TT 

rl 


XT 

fx 


XT 
XX 


PI 


55TT 


triphosphate 


TT 

rl 


TT 
XI 


XI 


PI 


OIVXC 


triphosphate 


TT 


TT 

Jtl 


xl 


PI 




triphosphate 


TT 

JT 


TT 

xl 


XI 


PI 


o y c lup rop y 1 


monophosphate 


monophosphate 


monopnospnace 


XT 
XI 


PI 


iin.2 


monophosphate 


monophosphate 


monopnospnaxe 


XT 
XI 


PI 


iNXX"L»y V/iv/pi xj^yi 


monophosphate 


monopno spnaie 


monopnu spnaic 


XT 
XX 


PI 


OH 
vyxx 


diphosphate 


diphosphate 


oipnospnaie 


XT 
XI 


PI 


XNXX2 


diphosphate 


diphosphate 


oipno spnaie 


XT 
XI 


PI 


i^xx-"t»y vivipi K^yfj*. 


diphosphate 


diphosphate 


diphosphate 


XT 
Xl 


PI 


OTT 

wXl 


tnphosphate 


tnpnospiiate 


triphosphate 


XT 

Jtl 


PI 


TSITT« 
iNXx2 


triphosphate 


triphosphate 


tnpnospnaie 


XI 


PI 


x>ixx~i/y Wiupx up jrx 


triphosphate 


triphosphate 


mpnospnaie 


XT 
XX 


PI 


OH 

v^xx 


TT 

H 


TT 
H 


XT 

xl 


T? 

x* 


PI 


i>cxx2 


H 


TT 

H 


TT 

Jtl 


X* 


PI 


^TH— p'vy'l nt^TTiTi v1 
l^xx"^ jr viupx \jy y k 


H 


TT 

H 


TT 

xi 


"p 
r 


PI 


OH 


H 


TT 

H 


TT 

xl 


^1 


PI 


xNXx2 


H 


TT 

H 


TT 

xl 


PI 


PI 


x>ixx~\/ y wxvjpxup y 1 


H 


TT 


XT 

xl 


PI 


PI 


OH 
v/xx 


H 


TT 

H 


TT 

xl 


Rr 
Dl 


PI 


1NXX2 


H 


TT 
±1 


TT 

xl 


151 


PI 


"^JTI —/^'v/r* 1 rvMTriTivl 
i^xx~i/y viwpi 'jpy 1 


H 


TT 

H 


TT 

ri 




PI 


OTT 


H 


TT 

H 


TT 
XI 


XTXT 

INJtl2 


PI 


1NX12 


H 


TT 


TT 

xl 


XTTT^ 
iNXl2 


PI 


"KTX-T_/-»'\//-»1 r\T\T'/^T>"v/l 

x>xi-i/y unjpi ^jpyi 


T T 

H 


TT 

H 


TT 

xl 


rNXl2 


PI 


OH 


TT 

H 




TT 

xl 


OXl 


PI 


1>(XX2 


n 




H 


SH 


CI 


NH-cyclopropyl 


H 


H 


H 


SH 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH2 
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JK. 


rC 


IV 


X* 




Y 


acetyl 


TT 

Jtl 


XT 
XI 


JtJL 




NTT -cvcl onronvl 

X^XX wjr wXv^xv/^jrx 


acetyl 


TT 


TT 

n 


£1 




OH 

v^xx 


acetyl 


TT 

rL 


XT 

rl 




PI 

V^l 


"NTT't 

1NXX2 


acetyl 


TT 
XT 


TT 
XI 


F 


CI 


NTT-cvcIoTiroovl 


acetyl 


ri 


TT 

XJ. 


F 


CI 


OH 


Jti 


aceiyx 


a r» A/l 


H 


CI 


NH2 


TT 
±1 


acetyl 




H 

XX 




TNJT-T-cvclonroDvl 

Xt(XJ. wiv^x vj^jr X 


TT 
£1 


acetyl 


acciyi 


JTX. 


CI 


OH 

v^xx 


acetyl 


acetyl 


A ^ Aft yi 
acetyl 


TT 

XX 


n 


NH-j 

x^xx2 


acetyl 


acetyl 


acetyl 


XX 

XX 


CI 


NH-cvclonrofDvl 

X^X X^w Y WX\/l/X VI/ Y X 


acetyl 


acetyl 




H 


CI 


OH 


monophosphate 


acetyl 




H 


CI 

v<^x 


NH2 


monophosphate 


acetyl 




XX. 


CI 

v^x 


NH-cvclonroDvi 


monophosphate 


acetyl 


acetyl 


TT 
rx 


CI 


OH 

v/xx 


diphosphate 


acetyl 


acetyl 


TT 

XX 


CI 

V/i 


NH^j 

x^xx2 


diphosphate 


acetyl 


acetyl 


TT 

XX 


CI 


NTT-CVcl OTM10T1 vl 

X^ XX^V V wXw L/X ^ M Jr X 


diphosphate 


acetyl 


acetyl 


H 

XX 


CI 


OH 


triphosphate 


acetyl 




H 

XX 


CI 


NH2 


triphosphate 


acetyl 


a.ceLyi 


H 

XX 


CI 

vx 


NH-cvclooroovl 


triphosphate 


acetyl 


acetyl 


H 

XX 


CI 

vX 


OH 


TT 

H 


TT 

rl 


XI 


H 

XX 


CI 

vX 


NH2 


H 


TT 


TT 

rl 


TT 

XX 


PI 


NTFT-fi vcl onroTi vl 

x^xx \jy\^i\j^i.\j^ J ± 


TT 

H 


rl 


XJ 

n 


H 

XX 


CI 


OH 


H 


H 


H 


H 


Br 


NH2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula VI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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Y 




wherein: 







R^ 


X* 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH2 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


monophosphate 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cyclopropyl 


monophosi>hate 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


O-acetyl 
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XV 


Iv 


^v 




Y 


jlioiiopnospxiatc 


Jtl 


H 

XX 


H 


OMe 


inoiiopiiospjia.ie 


rl 


XT 

XX 


TT 

XX 


OEt 


inonopiiospjiaxe 


tr 


TT 

XJL 


H 

XX 


O-cvclooroovl 


monopno spiiEie 


xjL 


XX 


H 

XX 


SH 

wXX 


monopno sp naxc 


Xl. 


TT 


H 


SMe 


inoiiopnospiiaic 


XX 


H 


H 


SEt 


monopnospjaaie 


XX 


XX 


H 


S-cvclonronvl 


diphosphate 


XT 
XI 


TT 
XI 


TT 

XX 


i^xx2 


diphosphate 


Xl 


TT 

XX 


H 

XX 


NH-acetvl 

X^XX dV»^l«jrx 


uipnospnaie 


TT 
XI 


TT 

XX 


H 


NH-cvclouroovl 


aipnospjiaxe 


XI 


TT 

XX 


H 


NH-methvl 


diphosphate 


XI 


TT 

XX 


H 


NH-ethvl 


diphosphate 


TT 
Xl 


TT 

XX 


H 

XX 


OH 

v^xx 


diphosphate 


TT 
Xl 


TT 

XX 


TT 

XX 


O-acetvl 

Wl» Y X 


diphosphate 


XT 

xl 


XT 
XI 


TT 

XX 


OMe 

V^XYXW 


diphosphate 


XT 
Xl 


TT 

XX 


H 

XX 


OEt 


diphosphate 


XT 

XI 


TT 

XX 


H 


O-CVClODTOOVl 


diphosphate 


TT 
XI 


TT 


H 


SH 


diphosphate 


XT 
Xl 


TT 

XX 


H 

XX 


SMe 


diphosphate 


TT 
XI 


TT 
XI 


TT 

XX 


SEt 


diphosphate 


TT 
XI 


TT 
XI 


TT 

XX 


S -t^ vcl onron vl 


triphosphate 


TT 


TT 
XX 


H 

XX 


NH2 


tnpnospjiaie 


TT 


TT 

XX 


H 


NH-acetvl 


triphosphate 


XT 
XX 


TT 

XX 


H 


NH-cvclooroovl 


triphosphate 


XT 
Xl 


XT 
XX 


H 

XX 


NH-methvl 

X^XX XAXWUXjrA 


triphosphate 


XT 

xl 


TT 

XX 


TT 

XX 


NH-ethvl 

x^xx wuxy^ 


triphosphate 


xl 


TT 
XX 


TT 

XX 


OH 


triphosphate 


TT 

rl 


XT 
XI 


TT 

XX 


OMe 

VyXYXw 


trioho sohate 


H 


H 


H 


OEt 


triphosphate 


H 


H 


H 


O-cyclopropyl 


triphosphate 


H 


H 


H 


O-acetyl 
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Jtv 








Y 


IlipiluSpilalC 


£1 


XX 


H 


SH 


uipnospnaic 


£1 


XI 


H 


SMe 


mpno spxiaxe 


XT 


XI 


H 

XX 


SEt 


tripliosphate 


rl 


XT 
Xl 


TT 

XX 


S-<^vnl ntirnri'vl 


monopliospliEtc 


rQOIlOpilO Sp n ale 


IIIU liUp i-LU £>p ll<llv5 


H 

XX 


x^xx2 


nioiiopiiospnaic 


Tin OTi rmcnVi ol*^ 
lllUIlupilUdpilatC 


Tn r>n rvr* Vi o ^■nVi a t P 


H 


NH-CVClO'DTODVl 


monopiiospnaLc 


IIlUIll/pZlU2>piicllK7 




H 


OH 


diphosphate 


Qipiiospjiaie 


dipnu apiiixl w 


H 

XX 


NH^ 


aipHospiiate 


□ipnospnaic 


llipiiU spila tc 


H 

XX 


NH-cvclonroDvl 


diphosphate 


diphosphate 


UipX10SpiI<lLC 


H 


OH 

v/xx 


triphosphate 


triphosphate 


inpiiuspiuiic 


TT 

XX 


x^xx2 


triphosphate 


mpiiospnaie 


Uipilvopilcllw 


H 

XX 


NH-cvclooroDvl 


triphosphate 


uipnospnaie 


iripXi.t/opJLlclLC 


H 

XX 


OH 


TT 

ri 


ri. 


XI 


F 

X 


NHo 

x^xx2 


il 


XI 


n 


F 

X 


NH-cvclooroDvl 


TT 

H 


TT 

rl 


XT 

XI 


T7 
x^ 


OH 

V^XX 


TT 

H 


TT 

jH 


XT 

XI 




NHo 


TT 

H 


TT 
U 


XI 




NH-cvclottTOBvl 

X^XX w Jr wXwjL/XV^ Jr X 


TT 

H 


rl 


XI 




OH 


TT 


±1 


TT 

XI 


Br 


NH2 


TT 

H 


xl 


TT 


Br 


"NH-cvcloDroovl 


TT 

H 


TT 

n 


TT 
XI 


Br 


OH 


TT 

H 


Jtl 


TT 
XI 


x>(xx2 


NH2 


TT 

H 


TT 

rl 


TT 
Xj. 


x^xx2 


NH-c vclotjroo vl 


H 


Jl 


TT * 


x^xx2 


OH 

v/xx 


TT 

ri 


n 


TT 
rx 


SH 

kJXX 


NH2 


HI' 


rl 


TT 


SH 

oxx 


NH-cvclooronvl 


TT 

H 


rl 


TT 
XI 


<sTT 

OXx 


OH 

v^xx 




H 


H 


H 


1SIH2 


acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 
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K 


K 


K. 


■A. 


V 

X 


acetyl 


TT 

±1 


XT 
XI 






acetyl 


TT 
Xl 


TT 
XI 




NTT-r vcJ oTimTi vl 


accxyi 


"H" 


H 

XL 


F 


OH 


XT 

n 






H 


NH2 


XT 
XI 


acetyl 




H 

JL J. 


NTT-cvcl onron vl 


TT 

Jtl 


acetyl 




in 


OH 


acetyl 


acetyl 


aceiyi 


U 
Xx 


XNXX2 


acetyl 


acetyl 


occiyi 


TT 

XX 


'NTTT-r^vf* 1 nnTftn vl 
xx^\*y\fi\j^x \j^yL 


acetyl 


acciyi 


oi/CLyi 


XX 


OH 

Vi/XX 


monopno spnaie 


aceiyi 


auciyi 


TT 

XX 


x^xx2 


monoplio sphatc 


aceiyx 


oCwiyi 


TT 

jLX 


"NTTT-fivp.l ni^mti vl 

X^X XV/ jr viw^A vr^/ jf * 


monophosphate 


aceiyi 


acetyl 


TT 

XX 


OH 

Kyxx 


diphosphate 


acetyl 


acetyl 


XT 
XI 


rNXx2 


diphosphate 


acetyl 


acetyl 


TT 

XX 


X^XXTX^yKfLKJ^LSJ^y I 


diphosphate 


aceiyi 




TT 

XX 


OH 

v^xx 


triohosohate 


acetyl 


acetyl 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Fonmda Xm are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 pan) 



wherein: 









R*^ 


X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH3 


0 


Hypoxanthine 
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111' 


XV 




iv 


V 




TT 

rl 


TT 

Jtl 


TT 

xl 






^ j*-r w 

n f*ptvl tVivmiTi e 


H 


H 


H 


CH3 


0 


Thymine 


TT 


TT 


TT 

xl 


v^jti.3 




^yiosmc 


H 


H 


H 


CH3 


0 


4-(N-mono- 


TT 

Jtl 


TT 

Jtl 


TT 
Xl 


\-^Xl3 


n 


H i ?i f* pfvl ^ vtn Gin p 


H 


H 


H 


CH3 


0 


Uracil 


TT 

H 


TT 


TT 

Jtl 


LxXl3 


n 


«?-r XlLUlUlUav^li 


TT 

H 


TT 

xl 


TT 

xl 


1-/Xx3 


c 

0 


Diacetyluraci 


TT 

rl 


TT 

xl 


XT 
XI 


\-/Xa3 


c 


J' " mill 1 w 


TT 

H 


TT 

rl 


TT 

Jtl 


V^Xl3 


c 




H 


H 


H 


CH3 


s 


Thymine 


H 


TT 

H 


TT 

rl 


^113 


c 
0 


v^ytusLuc 


H 


H 


H 


CH3 


s 


4-(N-mono- 


TT 

H 


TT 

Jtl 


TT 

Jtl 


1-^X1.3 


c 




H 


H 


H 


CH3 


s 


Uracil 


H 


TT 


TT 

rl 


L^JCls 






monophosphate 


TT 

xl 


TT 
XI 


PTT^ 

v^xi.3 


V-/ 


9 A.O- 

Diacetyluracil 


monophosphate 


TT 

xl 


TT 

Jtl 






XJL Y M V A-CH 1 UX 1 UP 


monophosphate 


TT 

H 


Jtl 


v^Jtl3 




9 d-O- 

A^iav/djrlLlljfXu. 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monopnospiiaie 


Xl 


H 


CH3 


0 


Cytosdne 


monophosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 
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K 


R 


Jtv 


JV 


Y 




monophosphate 


TT 


XT 

xl 


L/XI3 






monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


TT 

rl 


XJ 
Xl 


v^Xl3 


KJ 


^ — T71i mTraiTsii^'i 1 
mJ 1U.U1VI lU aL# 11 


monopho sphate 


TT 

Jtl 


XT 
Xl 


1-/XX3 


C 


Diacetyluracil 


monophosphate 


TT 


TT 

Jtl 


v^xl3 




xxypoxanLnixie 


monophosphate 


TT 

xl 


XT 

Jtl 


V-^Xl3 




9 4-0- 

a f f*t\/l tVi vm 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


TT 

xl 


TT 

xl 


^n3 


c 


v/jrlUoXllw 


monophosphate 


H 


H 


CH3 


S 


4-(N-mono- 

cU^Cljr i ^ vjr lUoXll^ 


monophosphate 


TT 

H 


TT 

Jtl 


v^Xl3 






monophosphate 


H 


H 


CH3 


s 


Uracil 


monophosphate 


TT 

rl 


TT 

xl 


^Jtl3 


0 


•J ~f lUUl <J UX oi.'Il 


diphosphate 


TT 


TT 

xl 


\^Xl3 


o 


Diacetyluracil 


diphosphate 


H 


TT 

xl 


^X13 


r\ 


xiypox<ini.ii in c 


diphosphate 


TT 

H 


TT 

xl 


^Xl3 




9 A-H- 

T^i flfiftlvl th vmine 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


TT 

hi 


TT 

xl 


l-'Xls 






diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 

a ^'i^ /I ^ ^/f <^ ci n ^ 


diphosphate 


TT 

Jtl 


XT 

xl 


^✓Xl3 




Hi sippfvl^r vtfiQiTift 
vxiAwwijr 1^ V y tvioXix^ 


diphosphate 


H 


H 


CHb 


0 


Uracil 


QipnO bpilaLC 


TT 


XX 




0 


5 -Fluorouracil 


diphosphate 


H 


H 


CH3 


s 


2.4-0- 

Diacetyluracil 
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R^ 


R* 


X 


Base 


diphosphate 


TT 

rl 


Xi. 




c 


TT vn cv)c fiTi tVi in e 


aipJiospjiate 


TT 

JtL 


XI 


\^xx3 


c 

0 


Di acetvlthvm 


diphosphate 


H 


H 


CH3 


S 


Thymine 


diphosphate 


XT 
XX 


XJL 




s 


C*vtosiiie 


triphosphate 


TT 

Jtx 


XT 
XI 






Diacetyluracil 


triphosphate 


TT 

Jtl 


xl 




0 


TTvTiftv sinf TiiTi ft 
XX y M wivcux uxuxw 


triphosphate 


TT 
±1 


XI 




n 


2 4-0- 

Oi acetvlthvmine 


triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


TJ 
XI 


XJ 
XI 




0 


dvtojsine 


triphosphate 


H 


H 


CH3 


0 


4-(N-mono- 

f) p fttvl^n vtnsiTi ft 


triphosphate 


TT 
H 


XJ 
XI 


^X13 


n 

V-/ 


diacetvDcvtosine 


triphosphate 


H 


H 


CH3 


0 


Uracil 


triphosphate 


■pr 
XI 


XJ 
Xx 




0 


5-Fluorouracil 


triphosphate 


TT 

xl 


XJ 
Xl 


V/XX3 




2 4-0- 

Diacetyluracil 


triphosphate 


TT 

xl 


XJ 

XI 


V-'Xi3 




TTvnovaTithiTi ft 


tnpnospriate 


TT 

xl 


XJ 
XI 






2 4-0- 

Diacetvlthvmine 

JL^AMiv^rv T A wAA T AAAAA 


triphosphate 


H 


H 


CH3 


s 


Thymine 


triphosphate 


TT 

xl 


XT 
XI 


PTTo 
v^xj.3 


s 


V./ y LvrOJUXW 


monophosphate 


monophosphate 


monopno spnoic 


^X3 


n 


2 4-0- 

Diacetyluracil 


monophosphate 


monopho sphate 


monopho sphate 


^X'3 




TT^/nn Y $iTi tTii n ^ 

Xxjr^ViWcUlULUXw 


monophosphate 


monophosphate 


monopnospnaie 


^X"3 


0 


9 4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 




0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Cytosine 
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K 


K 


JK. 


JCV 


Y 

./V 




monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N-mono- 

acetvncvtosine 

awWI> Y-L WVOAJlXw 


monophosphate 


monopnospnaic 


monopnospnaie 




0 


tW Rcetvl^cvtosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


monopnospnaie 




0 


S-FliiorrmTJiftil 


monophosphate 


monopnospnaic 


m on onli n cn Vi n tft 
iXiuiiupiiUoj^xiaiw 




s 


2,4-0- 

Diacetyluracil 


monophosphate 


monopnospnaie 


monopno opxia ic 


v-'X^ 3 


s 


TT vnox an thiTi e 


monophosphate 


monophosphate 


monopnospnaic 


^r3 


s 


2 4-0- 

T3 i ac et vlth vmin e 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


monophosphate 


monopnospnaic 


PF-s 


s 


Pvto55ine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


4-(N-mono- 
acetvR cvtosine 


monophosphate 


monophosphate 


monopnospnaie 


PF^ 
^P3 


0 


di acetvncvtosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


monophosphate 


monopnospxjaic 


PFi 


s 


5 -Fluorour acil 


acetyl 


acetyl 


acetyl 


CF3 


0 


4-(N^- 

Hi acetvl^ cvtosine 


acetyl 


acetyl 


acetyl 


CF3 


s 


4-(N,N- 

Hi 5ir*t*tv1^cvto53ine 


acetyl 


acetyl 


acetyl 


2-bK>mo- 

vinvl 

VAUjrl 


0 


diacet vto sine 


acetyl 


acetyl 


acetyl 


2-bromo- 

viiijri 


s 


4-(N,N- 

di acetvncvtosine 


H 


H 


H 


CH3 


0 


2-(NJ^-diacetyl)- 

cnismirif* 




H 


H 


CH3 


0 


6-O-acetyl 
guanine 


H 


H 


H 


CH3 


0 


8-fluoroguanine 
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R* 


X 


Base 


n 


XI 




V^XXJ 


0 


guanine 


JTL 


pr 
XI 


H 


CH3 


0 


6-(N,N-diacetyl)- 
adenine 


H 


H 


H 


CH3 


0 


2-£luoroadenine 


TT 

xl 


TT 
Xi 


TJ 

XX 


CH3 


0 


S-fLuoroadenine 


XJ 
£1 


TT 
XX 


H 

XX 


CH3 


0 


2,8-difluoro- 
adenine 


IT 

Jtl 


TT 


xX 


CH3 


0 


adenine 


H 


H 


H 


CH3 


s 


2-(N,N-diacetyl)- 
guanine 


Jtl 


TT 

Xl 


H 

XX 


CH3 


s 


6-O-acetyl 

guanine 


H 


H 


H 


CH3 


s 


8-fluoroguanine 


TT 

xl 


TT 
Xl 


TT 

XX 


CH^ 


s 


suaDine 


Jtl 


TT 

Jtl 


XX 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


H 


H 


H 


CH3 


s 


2-fluoroadenine 


TT 

Jtl 


TT 
XI 


XX 


CH3 


s 


8-fhioroadenine 


TT 

Jtl 


TT 
XI 


XX 


CH3 


s 


2,8-difluoro- 
adenine 


TT 

xl 


TT 
XI 


H 

XX 


CH3 


s 


adenine 


monophosphate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


monopiiospiiaxe 


TT 
XI 


XX 


CH3 


0 


6-O-acetyl 
guanine 


monophosphate 


H 


H 


CH3 


0 


S-fluoroguanine 


monopno sp Jaaie 


TT 

JCl 


TT 

XX 


CHn 


0 


guanine 


monopno spnaxe 


TT 
XI 


XX 


CH^ 


0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


H 


H 


CH3 


0 


2-fluoroadenin6 


monophosphate 


H 


H 


CH3 


0 


8-fluoroadenine 
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K 


K 


XV 


rv. 


V* 


Base 


monophosphate 


TT 


XT 
±1 




o 


2 S-difluom- 
adenine 


monophosphate 


TT 
ti 


XI 




0 




monophosphate 


H 


H 




s 


2-(N,N-diacetyl)- 


monophosphate 


TT 
Jl 


JTL 






KUTT^ III I'W 


monophosphate 


H 


H 


CHs 


s 


8-fluoroguanme 


monophosphate 


XT 

Jtl 


£1 




Q 




monophosphate 


TT 

Jtl 


■pr 






6-rN N-diacetvlV 

adenine 


monophosphate 


H 


H 


CH3 


s 


2-fluoroadenine 


monophosphate 


TT 

ri 


TT 
Xl 


v^XjL3 


c 
0 


ft-fliinTTkflHeniTi e 


monophosphate 


TT 
±1 


XT 
xl 


v^Xl3 


c 

0 


0 S-Hifliinro- 

adenine 


monophosphate 


TT 

Jtl 


TJ 
Xl 


^jrx3 


c 




diphosphate 


H 


H 


CHa 


0 


2-(Nr,N-diacetyl> 

Kill fill II 


diphosphate 


TT 

Jbl 


Xl 


V/XI3 




f5-0-acetvl 
^ii<*i III 1 V 


diphosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


diphosphate 


XT 
jl 


TT 
Xl 


V/XX3 


0 


^IICM III 1 W 


diphosphate 


TT 

Jtl 


XI 


PHo 




6'{N N-diacetvD- 
adenine 


diphosphate 


H 


H 


C3i3 


0 


2-fluoroadenine 


diphosphate 


TT 


TT 
Jtl 


PW-» 
\-»Xi3 


n 


0 XAU-VX UCIU.WXUU.W 


diphosphate 


TT 

H 


TT 

xl 


PW-, 
v-#n3 




adenine 


H 1 n Vi n ^nVi atft 


H 


H 


CH3 


0 


adenine 


diphosphate 


H 


H 


CH3 


s 


2-(N,N-diacetyl)- 
guanine 
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Jcv 


XV 


XV, 


AX. 


X 


Base 


UipilOSpilalC 


XX 


XX 


wXXj 


s 


6-O-acetvl 


diphosphate 


H 


H 


CHa 


s 


8-fluoroguanine 


/1 1 nil A Cf^l^ o 

uipnQspnaic 


XT 
£1 


H 

XX 


V^XXj 


s 


f^i i n 1 1 1 1 1 w 


cupxxospnaic 


XT 
Xl 


H 

XX 


CH3 


s 


N-diacetvlV 
adenine 


diphosphate 


H 


H 


CH3 


s 


2-fluoroadenin6 


diphosphate 


w 

xl 


TT 

XX 


wXXj 


s 


R-fl iinroad enin e 


diphosphate 


TJ 
XX 


XT 

XI 


V^XXj 


c 


7 R-dtfluorn- 

y 9'*VIXXX UVX V 

adenine 


aipnospjiaie 


JuL 


XT 

XX 


V-'-L -1-3 


s 


adenine 


triphosphate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 

BTQaniiie 


tnpjciospnaie 


XT 

n 


XT 
Xx 


wXX3 


0 


6-O-acetvl 
guanine 


triphosphate 


H 


H 


CH3 


0 


S-fluoroguanine 


uipxLospnaie 


XT 
JTL 


XT 
XX 




0 


Cfuanine 


uipiiospiiate 


XT 
XI 


XX 


CH^ 


0 


6-fN,N-diacetvlV 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


triphosphate 


TT 
Xl 


XT 
XI 




0 


8 -fluoro adenine 


triphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-(N^-diacetyl)- 

sfuanine 


triphosphate 


XT 
XI 


XT 
XI 




s 


6-O-acetvl 

OTlflTllTie 

^^l^fcfcJ ■ 1 1 ■ 


triphosphate 


H 


H 


CH3 


S 


8-fIuoroguanine 


triphosphate 


XT 
XI 


XT 
XI 


V-/XX3 


s 


guanine 


tri "nil o <?r>Ti ate 


H 


H 


CH3 


s 


6-(NJS[-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH3 


s 


2-fluoToadenine 
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X 


Base 


triphosphate 


XT 


Jtl 




s 


8-fliioToadeniiie 


triphosphate 


TT 

xl 


XT 
Xl 




s 


2 8-difluoro- 
adenine 


tnphosphate 


TT 


TT 

xl 




s 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monopnospndic 




0 


6-O-acetvl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


S-fluoroguanine 


monophosphate 


monopnospnaie 


monopnooprutic 




0 


guanine 


monophosphate 


monopnospnaxe 


monupiiUEs>piicM.c 


v-zX 3 


0 


6-(N,N-diacetyl)- 

adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-fluoroadenine 


monophosphate 


monopnospnaie 


monopuospiutic 




0 


8-fluoio adenine 


monophosphate 


monophosphate 


monopnospuaic 


PT7<» 
0x^3 


0 


2 8-difluoro- 
adenine 


monophosphate 


monopnospnaie 


monopnospndic 


OX" 3 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-(N^-(iiacetyl)- 
guanine 


monophosphate 


monopnospnaie 


m tf^Tir\T>li o on ri s^'tt^ 
IIlUilV/piiUS>piicllw 




s 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


8-fluoroguanine 


monophosphate 


monophosphate 


XnUilUpXUJdpilALC/ 


PFa 


s 


guanine 


monopho sphate 


monopnospnaie 


tm /\'n nnTi r\ cn n SI t A 
XULwllvpXlU opxiAl w 


v^x'3 


s 


6-(NJ^-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-fIuoroadenine 


monophosphate 


monophosphate 


monopnospnaie 




c 

0 


R -fliioroadenine 


monophosphate 


monophosphate 


monopnospnaie 


PF, 


c 


9 8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF3 


s 


guanine 
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R 


R 


R 


iv 


A. 


Bsse 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


guanine 


acetyl 


acetyl 


acetyl 


2-broiiiO'- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Fonnula XIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XIV) 



wherein: 







R** 


X 


Base 


H 


H 


CH3 


0 


2,4-O-Diacetyluracil 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


CH3 


0 


2,4-O-Diacetylthymine 


H 


H 


CH3 


0 


Thymine 


H 


H 


CH3 


0 


Cytosine 


H 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


H 


H 


CH3 


0 


4-(N,N-<iiacetyl)cytosme 


H 


H 


CH3 


0 


Uracil 


H 


H 


CH3 


0. 


5-Fluorouracil 


H 


H 


CH3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


CH3 


s 


2,4-O-Diacetylthyimne 


H 


H 


CH3 


s 


Thymine 


H 


H 


CH3 


s 


Cytosine 


H 


H 


CH3 


s 


4-(N-mono-acetyl)cytosin 
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1^1 

MX. 


Iv 


AV 


Y 


Base 


TT 
H 


TT 

xl 


pTT^ 


c 


4-rN N-diacetYttcvtosine 


TT 


TT 

xl 




c 

0 


Uracil 


TT 

xl 


TT 

xl 




s 


5-Fluorouracil 


monopnospiiaie 


XI 






2,4-O-Diacetyliiracil 


monopliospliate 


XI 






Hypoxanthine 


monopliospliate 


TT 

xl 


V-'XJ.3 




2,4-O-Diacetylthym 


monophosphate 


xl 


PTT, 




Thvniine 


monophosphate 


TT 

xl 


PTTo 
V_/Xl3 




Pvtosine 


monophosphate 


XT 
XI 


PTTo 




4-(N-mono - acetyl) cyto sine 


monophosphate 


XT 
XI 


^1^3 


0 


4-(N,N-diacetyl)cytos 


monophosphate 


XT 
XjL 


PH-j 

v^iX3 


0 


Uracil 


monophosphate 


XT 
Xl 


PHa 


0 


5 -Fluorouracil 


monophosphate 


TT 

xl 


PTT^ 
\-/Xl3 


c 


2 4-O-Diacetvluracil 


monophosphate 


XT 

xl 


PXT, 
^Xl3 


55 


HvDoxanthine 


monopho sphat e 


TT 

xl 


PW^. 
V»*Xj.3 


s 


2 4-O-DiacetvlthYm 


monophosphate 


TT 

xl 


PTT^ 

^xjL3 


s 


Thvmine 


monophosphate 


XT 

xl 


^xi3 


s 


Cvtosine 


monopho sphate 


XT 

xl 


PHa 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


XT 

xl 


PWo 

V-/XT3 




4-fN N-diacetvncvtosine 


monophosphate 


XT 

rl 


PTT^ 
v^Xl3 


c 

0 


Uracil 


monophosphate 


XT 

xl 




s 


5 -Fluorour acil 


diphosphate 


XT 

xl 


^XX3 


0 


2 4-O-Diacetvluracil 


diphosphate 


XT 

xl 


PHo 


0 


Hypoxanthine 


diphosphate 


XT 

xl 


PRo 


0 


2,4-O-Diacetylthymine 


diphosphate 


XT 

xl 


PTTo 
V-/XI3 


0 


TTVivmine 


diphosphate 


XT 

xl 


PTT>> 
V-/XI3 


0 


Pvtosine 

\^_y irV^oxxxw 


diphosphate 


XT 

xl 


^Xl3 




4-(N-mono-acetyl) cytosine 


diphosphate 


XT 

xl 


PTT^ 
V»/X13 




A-fM N-diacetvDcvtosine 


diohosDhate 


H 


CH3 


0 


Uracil 


diphosphate 


H 


CH3 


0 


5-Fluorouracil 


diphosphate 


H 


CH3 


s 


2,4-O-Diacetyluracil 



178 





JLV 




X 




diDliosDliate 


H 

■1.x 


CH3 


s 


TTvnnxantliine 


diDhosnli ate 


H 


wXlJ 


s 


7 4.-0«F)TafietvltlT\/miTie 

Xi^lCLwwItYlUXYlXLLLlV 


diTihosnTifltft 

ujL^ jixvj Aj,a i w 


XX 


CH^ 


s 


TTivmine 

X ixjrxxiiiiw 


fiinHoiST^li fltft 


H 

XX 


V^XXj 




Pvtn^iTie 


tri Till n QTiVi ft te 


XX 


v«»xx3 


0 


^ 4-O-TiiacetvlTTrafiil 


tri nlioQTili ate 


H 

XX 


CHi 

vXXj 


0 


TTvnovflntViine 


trinViosnVi ate 


H 


CH3 


0 


^ 4-0-T^i?if^etvltVivminft 

j-'xciV'^i. y XLXX yxxxiix>^ 


tn "hTi n Q"nTi a tp 


x±. 


>wX X3 


n 


T'VivTninf* 

X xxy liXXlXC 


tn "nVi oQTili SI t^ 


TJ 

XX 


wXX3 


0 


P vtn QT n e 
v^jr Luoxiiw 


tnnViAonVisitp 


XX 


\^xx3 


0 


4— rN^— TTI nTTrt— acetvl^f*vtnciti e 


trinlincsrili A tft 


H 

XX 


v^xx3 


0 


^-^NT 'W^-Hiaoetvl^pvtoQiTie 

"T^^X^ jX^^UCLwwLjr 1 )\*J LVOllXw 


trfnlinRnfiatft 

U JL^JJLvf J. JAL W 


H 

XX 


W/XXj 


0 


TTracil 

WXOwlX 


trinlin^'nli a te 


H 

XX 


^-/XX3 


0 


S -Flu oroiiT^if^i 1 

J X XVLV/XViUXCLwll 


tnnViriGnTiat^ 


TT 

XX 


v.^xx3 


Q 


0 A_0-T^iaf*^tvliiraf»*51 

^jM^vy X^XciwwljriUX d^ll 




R 

XX 


v-'XX3 


52 


XTx/noYan tlri Tie 

XX yu LI ACUXUXXlXw 


U XpiXU o^ildLC 


TT 

XX 


V-'XX3 


c 

0 


'7 4— T^'isio^t'\/ltlT\/miTie 
^y*r"v^— .L^XdwPtjr ItlXjf 11 llXxP 


tn r\Vi t> cnVi ati^ 

LL IL/UiU O LI JJ.CLI w 


XX 


CH^ 
wXX3 


c 


TTivmiTie 

X XLjr llXLLlw 


tri "nil o QTiVi at A 


H 

XX 


v^xi3 




PvtofsiTie 

V./ Jr liWwXXXw 


Tn f\n null o^inli a tft 


TTioTi null c\ ^Tili ate 

lllVXlVi^llViO ^llALW 


CF^ 

^x'3 




9 4-0-T^ianetv1iirafiil 

*»j"T^V^ X^XCiwwl>jrXLU.CU^ll 


TTi r\Ti /M^Ti r\cn1i si t^ 

lXlUlX(JpiltJi9pji.ClLW 


Tn t\T\ f\t\\r\ t\ cn n S) t^ 

JULLlJllLipilViopiieiLC/ 






TTvn AvantTiTfi e 

X X jr p Vl ACUXUXllXw 


iiioriopiio spxidric? 


IxiUxKJpiXU bpiialC 






0 T^incetvltVivrnTTie 

j& , ^""V^ ""X^ la wC L jr X LXX jr XXXlXXC 


iQonopjuLO sp Ha tc 


IXlUIlUpilU bpiiaLC 


^x'3 


n 


X XXjf XXXXXXw 


JUULUIlUpixtJ opiiO'tC 


Tn rkTiVi CT^ri SI t<=» 
lllUlXL/pxIU opiXct Iw 


PFo 




PvtoQiTie 

V> jf LwDXXlw 


m rwi n'oTi o Qnli nff* 

UlwUL^L'llV'OL/lKLLw 


TTI fiTi rmli nonli Ji te 

IXILiUL/^UL^oL/lXCllw 


CFq 


0 


4— /"N"-Tn fiTi A-a cetvl ^ n vto sst ti e 

*T~^X ^ XJMJXXKJ uw W L jr XJS^J LV/DXXX W 


m on or* Vi n ^nVi ate 

llXUXXWJ^XX w O ^XlCLLw 


TTI nn OTiti o ^nli ate 

lXXViXXwL/XX\/OL/XXCl>Lw 


y^x 3 




4-rM N-fliacetvl^civtositie 


TTI CkYi (Wi\y n ornVi ate 

XllvillVi^lXLi opiXClLw 


TTI oTi HT^H n QT>fi a te 

1X1 V/11 LIXIU Q L/XXcLLw 


CFri 
\^jr3 


\j 


TTraoTl 

l^/XClwXX 


TTI rtn onli o CT>Ti SI t ^ 

XllLPllVJ L/UU opUdL w 


m nti r^Tili o qtiIi n te 

IXlViXX^jpXXwo^XXClLw 


PFo 




S -F1 n OTTll ITJlfl 1 
,J ""X X LiViX \J LiX CLwXX 


XxlUIIUpil(Jopild.LC 


X JULUXXUpXlU opXIdLC 


PFi 


C 


0 4— T*^i cir*p+"\/lnr*ar»il 
jt - WX-IXclL/C L y X UX <W./XX 


monooho SDhat e 


mononho snhate 


CF^ 


s 


H VD ox an thine 


monophosphate 


monophosphate 


CF3 


s 


2,4-0"Diacetylthymine 


monophosphate 


monophosphate 


CF3 


s 


Thymine 
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Jfcv 


Jv 




Y 

A. 




monopiLOspnaxe 


inonopiio spiiaLe 




Q 




inonopiiospnaLe 


inoiiopiiospiiaLe 






A_/'M'«tn nn o-n fiftt vl ^ c vt a qi n p 


inullupilOSpilat.6 


niuuopiiuopiiaic 




e 


N^-Hianetvl^cvto^iTift 


monophiosphate 


monopiiospxiaie 




c 
0 




monophosphate 


monopno spuoie 




c 


"X* 1 txui u in dWll 


acetyl 


acetyl 


CF3 


0 


4-(N^-diacetyl)cytosine 


acetyl 


acetyl 




c 
0 




acetyl 


acetyl 


2-brotno- 
vinyl 


0 


4-(NJ<I-diacetyl)cytosine 


acetyl 


acetyl 


2-broino- 
vinyl 


s 


4-(N^-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XV) 
wherein: 





R" 


X 


Base 


H 


CH3 


0 


2,4-O-Diacetyluracil 


H 


CH3 


0 


Hypoxanthine 


H 


CH3 


0 


2,4-O-Diacetyllh.yinine 


H 


CH3 


0 


Thymine 


H 


CH3 


0 


Cytosine 


H 


CH3 


0 


4-(N-mono-acetyl)cytosme 


H 


CH3 


0 


4-CN,N-diacetyl)cytosine 


H 


CH3 


0 


Uracil 
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K 


K 


Y 

A. 


Bflse 


TT 
Jl 




r\ 
KJ 


D -17 luorour <u^ii 


TT 


Cxl3 


c 
0 




TT 

H 


Cxl3 


c 
0 


xiypoxanijiiiig 






c 


0 A 0_T^iar»ptvltliVTYiiTie 


TT 

H 


/-ITT 


c 


1 iiyiiiiiic 


TT 




c 


Y llJo JLLLw 


TT 


L*Jl3 


c 




H 


Cxl3 


c 
0 


*i— ^IN ,IN -QioCoiyi ^ oytusinc 


H 


/^TT 


Q 


Uracil 


TT 

H 


CXI3 


Q 


J 1 UUl U LU ax^xl 


monophosphate 


UXI3 


n 




monophosphate 


/-ITT 

CJbl3 


n 


XJT-vm SITI tTl 1 T1 ^ 


monophosphate 


Cri3 


n 




monophosphate 


/"TTT 


r\ 
kJ . 


inynune 


monophosphate 


CrL3 


yJ 


i^yiosmc 


monophosphate 


/^TT 


r\ 
\J 


»fr-^lN"IIll/Ilt>-a.vCLjrl jr UJoJJiC 


monophosphate 


/-ITT 


r\ 
\J 




monophosphate 


/^TT 


\J 




monophosphate 


CJI3 


r\ 
\J 




monophosphate 


OTT 


0 




monophosphate 


/-ITT 
CH3 


Q 


xiypoxanuiiiic 


monophosphate 


/^TT 
CH3 


0 


z vJ-i-'iac eiy iinyiiuiiB 


monophosphate 


Cxl3 


Q 


X iiyjuiiiic 


monophosphate 


Crl3 


C 


V^yLUblXlC 


monophosphate 


CJI3 


Q 




monophosphate 


/-ITT 
CXI3 


Q 


*t-^lN -ui<w-'Cty i ^wy LLiaiiiw 


monophosphate 


/~1TT 

Crl3 


Q 


Uracil 


monophosphate 


/^TT 




D -V luoro uracil 


1 1^ Vi CTili ^ 




0 


2,4-O-Diacetyluracil 


diphosphate 


CH3 


0 


Hypoxanthine 


diphosphate 


CH3 


0 


2,4-O-Diacetylthymine 
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XV. 




X9itdC 








Thvmine 


/I 'I'TtVi r> en Vi a 








aipnuspiiaic/ 






it-rN-m ono-acetvl^cvtosin e 


QlpIlO SpXlalc 


1^x13 


n 




Qipno spiiai e 




n 




Qipnospnatw 




0 


S -T^ 1 1 1 nrniiraci 1 


QipilOSpilcU.C 


l-^XX3 




9 4.-0-Dia.cetvluTacil 


QipilOSpnalC 


^Xj.3 


C 


TT vn n V fl Ti til i n G 


Qipnospnaic 


^Xl3 


c 

0 


^ 4-O-DiacetvlthviTiine 


diphosphate 


0XI3 


c 


X 11 jriXLULIw 


diphosphate 


\^Xl3 


C 


Pvtri Qin ft 

w Y OlXi-w 


triphosphate 


L/rl3 




^y^T^V,/ X^XClw w !• jr lUi. C1\/XX 


triphosphate 


L-'Jl3 




TTvnftvantTiine 
XX y 1/ V Aflii 1 11X11 1.W 


mpnospiiaie 


PTT-. 


0 


2 4.-0-Diacetvlthviiiine 


uipiiospjiaie 




0 


TTivmine 

X xxjrxxxxLxw 


triphosphate 


L^ri3 




f^Vtr^CITIft 
^jrlWolllC 


triphosphate 


1-^x13 




t-^xN -llWJllU~&Owiyi ^^Jr IVIOlllw 


triphosphate 


PIT- 

^rl3 




/1_/"NJ "M-r1isif*fttvl^pvtoQiTift 


triphosphate 


V^Xl3 


0 


WXCtVXX 


triphosphate 




n 


■/ X lUV/XwUXO^/XX 


triphosphate 


PTT« 


C 


9 4-O-T^iarifttvluTacil 


triphosphate 


V^xl3 




T-TvT* nY sin tliin ft 


triphosphate 


PTJ- 
L^rl3 


c 

0 


*7 4-0-nianfttvltVivnnine 

X»5*T vy X^ltlwW/ljr 1 ULXjrXXXIXXW 


triphosphate 


pTT^ 

^-/Jl3 


c 

0 


X 11 jrlUlllw 


triphosphate 


pTJ^ 


c 

0 


PvtriQinft 

^ Jf LVJolXX^ 


monop no spnaie 


PT7« 


n 


9 4-0-F)iacetvlurajcil 

^j*T \^ x-/i.cvwwi. y xiptxwwxA 


naonopnosprLaie 


pTT^ 
V-/X'3 


n 


tTvno Y tVi in ft 
X X y LywA<xi 1 t.Aii 


monophosphate 




n 


9 4-0-T)isirfttvlthviTiine 

j*T \^ 1-/ Idw W l» jr X IXX Jr AX1XU.W 




CF^ 


0 


Thymine 


monophosphate 


CF3 


0 


Cj^osine 


monophosphate 


CF3 


0 


4-(N-mono-acetyl)cytosine 
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rv 




Y 

A. 




monophosphate 




n 




monopjuospiidie 






T Tt"€»r»'51 


monopiiospjiaXv 




o 


S -T^l 1 1 nrm iraci 1 


moTiopno spLiate 




c 
o 


9 il-O-Diflnetvliiracil 


nionopnospnaie 




Q 


T-TvnftvanthiTie 


monopjiospiiacc 




c 


7 4-O-T^iaretvlthvmMie 


monophosphate 






X U.yilJLLU.V' 


monophosphate 




c 


f^vtr* Ti <* 


monopiLOspnaxe 


L^r3 


C 


4-rNr-iTi ono- acet vl^c vto sin c 


monopnospnaie 


^r3 


c 
o 


4i-rNr N-diacetvl^cvtostne 

"t^ixtIjJ,^ MlCiwwi-jr*y wjri»wojjj.w 


monopnospnaie 


^r3 


c 
o 


TIracil 


monophosphate 


\-/r3 


c 


^-171 11 ntniiTflci 1 

J X XU.WXK/U1CM/AA 


acetyl 


^r3 




A.rM N-diacetvl^cvtosiiie 


acetyl 




s 


4-(N,N-diacetyl)cytosme 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVm are prepared, usmg the 
appropriate sugar and pyrimidine or purine bases. 




Base 



wherein: 





R' 


r' 


X 


Base 


R« 


R» 


H 


CHs 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


H 


CH3 


OH 


0 


Hypoxantbine 


H 


Me 


H 


CH3 


OH 


0 


2,4-O-Diacetylfhynune 


H 


Me 
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iv 


Xv 




Y 






r' 


XI 


v^Xl3 


v/Xi 


n 


*TTi"vrriiT*ift 


H 


Me 


XX 

rl 


UXI3 


VJXl 


r\ 
\J 


V^jrlUolxic 


H 


Me 

xvxw 


TT 

xl 


Uxia 






't"! XN "JXlUlxu ciwwl Jrl^w jr tUolllw 


H 


Me 

XVJ.W 


TT 

rl 




WXJ. 


n 


*T""l 1^ jX^ cu.ci\/wif jr xy V jr fcwoxxxw 


H 


Me 


TT 

rl 


v^rl3 


WiT- 


\J 


T TroM 1 


H 

XX 


Me 

XVXw 


xl 


^Xi3 


W JLl. 






H 


Me 


rl 


V>Xl3 


V-/XjL 


c 




XX 


Me 


TT 
H 


L/XI3 


Kjn. 


Q 


XxypUiwaliUIUlC 


XX 


Me 


TT 

xl 


L/XI3 


rkTT 

L^Xl 


Q 


i&,'^•^-/~JL/la^^clyllxxJf 111111c 


TJ 
XX 


Me 

XVXw 


xl 


UXI3 


UXl 


C 


' 1 'himniTi 0 

xnyuiiiLc 


TT 

XX 


Me 

XVXw 


TT 

xl 


L'Xls 


VJXl 


c 


G1 Tl 9 

\^yLUSiiiw 


XX 


Me 

XVXw 


TT 

xl 


^Xl3 


v/Xx 


C 


•t 1 1^ xxiuixw cifc#^vjrx y ixjOLLx^ 


H 


Me 


TT 

xl 


^xi3 




c 


*T 1 1^ jX^ 'Uiowwijrx jy^j IV/OXXXw 


H 


Me 


TT 

xl 


l^Xl3 


vyXx 




wloWll 


H 

XX 


Me 

XTXw 


TT 




Im/X1 


Q 


^ rX" i \X\JL\j\XL<S*^lX 


H 

x^ 


Me 

XVXw 


monophosphate 


fvrj 
CXI3 


Uxl 


\J 


^y4-'v./~x..'iacciyxuravii 


xx 


Me 

XVXw 


monophosphate 


L/Xls 


Oxl 


r\ 
yJ 


xiypoxanuuiic 


TT 

XX 


Me 

XVXw 


monopho sphate 


^xl3 


yjxx 


yj 


0 A-O.T^inf*ptvltTivnni"nft 

^y^fvy JVldv/ W t jr XtXljr XXXXXXw 


H 


Me 


monophosphate 


v^xl3 




n 


Xlljrillluc 


H 


Me 


monophosphate 


i^TT 

1^x13 


yjrx 


r\ 
vJ 


v^yiusiiic 


H 


Me 


monopho sphate 


L/Xls 


^Xl 




H^^iN iilUllw^cXL/CLjf 1 jy^ywj^Lix^ 


H 


Me 


monophosphate 


L/Xls 


VJxl 


yJ 


H-^IN jiN "CU. CI y 1^ L/y Ivr alllC 


TT 

XX 


Me 

XVXw 


monophosphate 


I^TT 

LyXl3 




r\ 


T Tt*o/*i1 


H 

XX 


Me 

XVXw 


monophosphate 


i^T_r^ 
l-xXl3 


vJXj. 


n 


0 X7 i u.v/1 yj ux avxx 


H 


Me 


monophosphate 


/-ITT 

L^Xl3 


VJXl 


c 
0 


V/ i-zidvC ly lux Awii 


H 


Me 


monophosphate 




vyXl 


c 
0 


xxy ^ A cuiixixxx^ 


H 


Me 


monophosphate 


UJ13 


L^Xl 


c 


^j't^v^ i^ictv^cLyiiiiyixuxic 


H 

XX 


Me 

XVXw 


monophosphate 


y^TT 

Crl3 


vJxl 


Q 


inynune 


TT 

XX 


Me 

XVXw 


TYi rwi rvr\]n r\ CTtVi 5i t ft 
ijj.ijii.%J|Jli.V/oL;jj.cit& 




OH 


s 


Cytosine 


H 


Me 


monophosphate 


CH3 


OH 


s 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CH3 


OH 


s 


4-(NJ^-diacetyl)cytosine 


H 


Me 
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IV 


Jv 


XV 


V- 








JllUIlUpilUopiIcllC 




OH 


s 


Uracil 


H 


Me 


Tin rvn rw\^ t\ cnVi st 
IIXV/IIVipXXU opilalC 




OH 


s 


5 -Fliiorouracil 


H 


Me 


UipiXv/DjpJldlw 




OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


UipilUbpildlLC 




OH 


0 


HvnnYanthiTie 


H 


Me 


Qipno spjidic^ 




OH 


0 


2 4-O-Diacetvlthvniiiie 


H 


Me 


UipnOSpilaXG 




OH 


0 


Thvmine 


H 


Me 


aipnospiiaic 




OH 


0 


Pvtosine 


H 


Me 


oipuospnaic 




OH 


0 


4-rNr-mono -acetvDcvtosine 


H 


Me 


vUpilOSpiialC 


PTTa 

v^xx3 


OH 


0 


4-rN-N-diacetvD c vto sine 


H 


Me 


uipuospnaic 




OH 


0 


Uracil 


H 


Me 


oipnospnaLc 


v>JlL3 


OH 


0 


5-FIiioroiiracil 


H 


Me 


uipnOSpJlaiC 




OH 


s 


9 4-O-Diacetvliiracil 


H 


Me 


diphosphate 


PTT^ 
V^rjL3 


OH 




Hvnnv an thin e 


H 


Me 


aipnospiiaie 


PTT.. 
vxXj.3 


OH 


s 


2 4--0-T3iacetvlthvtDitie 


H 


Me 


QipilOSpJla'lC 


PHo 


OH 


s 


Thvmine 


H 


Me 


CUpilOSpJIalc 


PW-, 
0x13 


OH 

vyxx 


s 


Pvtosine 


H 


Me 


UipJlOSpilalC 




OH 


0 


2 4-O-Diacetvliiracil 


H 


Me 


triphosphate 


0JI3 


OH 




HvnfivaTi thine 

X X y L/w ACUXUXXiJiW 


H 


Me 


triphosphate 


PTT« 
L/JI3 


OH 




9 4-0-01 acetvlthvnriine 


H 


Me 


triphosphate 


1^x13 


OH 


0 


TVivmine 

X AAyi.i 111 Iw 


H 


Me 


tripho sphate 


V-'Xa3 


OH 


0 


Pvtosine 


H 


Me 


triphosphate 


PW-, 
v^rl3 


OH 




4-rNr-mono- acet vHcvtosine 


H 


Me 


xnpno spiiaLe 


PH^ 


OH 

y^xx 


0 


4-rN N-diacetvDcvtosine 


H 


Me 


uipiiospnaie 




OH 

KJXX 




Uracil 


H 


Me 


triphosphate 




OH 
\Jxx 


0 


S -F 1 1 1 nrm ira ci 1 


H 


Me 


tripho sphate 


PW^ 


OH 

K^XX 




9 4-0-01 acetvluracil 


H 


Me 


tripho sphate 


PTT, 
V-/n3 


OH 
y^xx 


s 


H vnov an thin e 


H 


Me 


inpno spnaxe 




OH 


s 


2 4-0-r)iacetvlthvniine 


H 


Me 


triphosphate 


CH3 


OH 


s 


Thymine 


H 


Me 


triphosphate 


CH3 


OH 


S 


Cytosine 


H 


Me 


monophosphate 


CF3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 
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Jcv 






A. 


12 ACA 
J><|9C 


R« 




monoplLOsphate 






yj 


TT\moY5int1iiTi6 

fXyjJvAcUXUlUAw 


H 


Me 


raonopho sphate 


CF3 


Pitt 




*J A—O-T^ian^tvltVivini'n^ 
JL^i<iwCiyiixiyiiJjj.ic 


H 


Me 


monophosphate 






KJ 


1 nyi-LLLue 




Me 


monophosphate 


CJ:*3 




Ci 
\J 




H 


Me 


monophosphate 






yJ 


A_rNJ-Tn nnn-af^etvl^cvtosine 


H 


Me 


monophosphate 


Ci:*3 








H 


Me 


monophosphate 






KJ 


T Tmoil 


H 


Me 


monophosphate 


Ur3 


Kjrl 






H 


Me 


monophosphate 


Cr3 


rvrr 
yjri 


G 
0 




H 

XX 


Me 


monophosphate 


CF3 




0 


TTvn^Y Atif 111 Ti ^ 
xiy^ A aijiinniw 


H 


Me 


monophosphate 


Ul:*3 


KJXt 




2l-0-.T^incf»tvlt1ivniiTie 

^y*T^V^ J^ACiwwLJr WLLj 1 1 111 IW 


H 


Me 


monophosphate 


Cr3 




C 


TVivrmn^ 

X UjrJLLLLUC 


H 


Me 


monophosphate 






Q 


^yxosuic 


H 


Me 


monophosphate 


Cr3 


yJJri 


c 




H 

XX 


Me 


monophosphate 


CF3 


r\xjr 
UH 






H 

XX 


Me 


monophosphate 


CF3 


Url 


c 
0 


Uracil 


H 

XX 


Me 


m nnn'nliojsnhate 


CF^ 


OH 


s 


S-Fluorouracil 


H 


Me 


acetyl 


CH3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


S 


4-(N,N-diacetyl)cytosine 


H 


Br 



Vn. Anti^Henatitis C Activity 

Compounds can exhibit anti-hepatitis C activity by inhibiting HCV polymerase, by 
inhibiting other enzymes needed in the replication cycle, or by other pathways^ A number 
of assays have been pubUshed to assess these activities. A general method that assesses the 
gross increase of HCV virus in culture is disclosed in U.S. Patent No. 5,738,985 to Miles et 
al. In vitro assays have been reported in Ferrari et al, JnL of Vir., 73:1649-1654, 1999; 
Ishii et al, Hepatology, 29:1227-1235,1999; Lohmann et al, Jnl of Bio, Chem., 274:10807- 
10815, 1999; and Yamashita a/, Jnl of Bio, CAem., 273:15479-15486, 1998. 

WO 97/12033, filed on September 27, 1996, by Emory University, listing C. 
Hagedom and A. Reinoldus as inventors, and which claims priority to U.S.S.N. 60/004,383, 
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filed on September 1995, describes an HCV polymerase assay that can be used to evaluate 

the activity of the compounds described herein. Another HCV polymerase assay has been 

reported by Bartholomeusz, et al. Hepatitis C virus (HCV) RNA polymerase assay using 

cloned HCV non-structural proteins; Antiviral Therapy 1996:l(Supp 4) 18-24. 

5 Screens that measure reductions in kinase activity fix>m HCV drugs are disclosed in 

U.S. Patent No. 6,030,785, to Katze et al, U.S. Patent No. 6,010,848 to Delvecchio et al, 
and U.S. Patent No. 5,759,795 to Jubin et al Screens that measure the protease inhibiting 
activity of proposed HCV drugs are disclosed in U.S. Patent No. 5,861,267 to Su et al, U.S. 
Patent No. 5,739,002 to De Francesco et al, and U.S. Patent No. 5,597,691 to Hougjiton et 
10 al 

Example 4i Phosphorylation Assay of Nucleoside to Active Triphosphate 

To determine the cellular metabolism of the compovinds, HepG2 cells were obtained 
fix)m the American Type Culture Collection CRockville, MD), and were grown in 225 cm^ 
tissue culture flasks in minimal essential medium supplemented with non-essential amino 

15 acids, 1% peniciUin-streptomycin. The medium was renewed every three days, and the 
cells were subcultured once a week. After detachment of the adherent monolayer with a 10 
minute exposure to 30 mL of trypsin-EDTA and three consecutive washes with medium, 
confluent HepG2 cells were seeded at a density of 2.5 x 10^ cells per well in a 6-well plate 
and exposed to 10 |j,M of [^H] labeled active compound (500 dpm/pmol) for the specified 

20 time periods. The cells were maintained at 37°C xmder a 5% CO2 atmosphere. At the 

selected time points, the cells were washed three times with ice-cold phosphate-buffered 
saline (PBS). Intracellular active compound and its respective metabolites were extracted 
by incubating the cell pellet overnight at -20°C with 60% methanol followed by extraction 
with an additional 20 jxL of cold methanol for one hour in an ice bath. The extracts were 

25 then combined, dried under gentle filtered air flow and stored at -20°C until HPLC analysis. 

The preliminary results of the HPLC analysis are tabulated in Table 1. 
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Table 1 
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Time(h) 


p-D-2'-CH3- 
riboA-TP 


r 1 / "I 

[pmol/nul 

P-D-2*-CH3- 
riboU-TP 


lion cells] 

p-D-2'-CH3- 
riboC-TP 


P-D-2'-CH3- 
riboG-TP 


2 


33.1 


0.40 


2.24 


ND 


4 


67.7 


1.21 


3.99 


ND 


8 


147 


1.57 


9.76 


2.85 


24 


427 


6.39 


34.9 


0.91 


30 


456 


7.18 


36.2 


3.22 


48 


288 


9.42 . 


56.4 


6.26 



Example S: Bioavailability Assay in Cvnomolgus Monkeys 

Within 1 week prior to the study initiation, the cynomolgus monkey was surgically 
5 implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 

facilitate blood collection and underwent a physical examination including hematology and 
serum chemistry evaluations and the body weight was recorded. Each monkey (six total), 
received approximately 250 uCi of activity with each dose of active compoxmd, namely 
p-D-2'-CH3-riboG at a dose level of 10 mg/kg at a dose concentration of 5 mg/mL, either 

10 via an intravenous bolus (3 monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing 

syringe was weighed before dosing to gravimetrically determine the quantity of formulation 
administered. Urine samples were collected via pan catch at the designated intervals 
(approximately 18-0 hours pre-dose, 0-4, 4-8 and 8^12 hours post-dosage) and processed. 
Blood samples were collected as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours 

15 post-dosage) via the chronic venous catheter and VAP or from a peripheral vessel if the 

chronic venous catheter procedure should not be possible. The blood and urine samples 
were analyzed for the ma?dmum concentration (Cmax), time when the maximimi 
concentration was achieved (Tmax), area under the curve (AUG), half life of the dosage 
concentration (Tvi), clearance (CL), steady state volume and distribution (V^) and 

20 bioavailability (F), which are tabulated in Tables 2 and 3, and graphically illustrated in 
Figures 2 and 3, respectively. 



wo 01/90121 



PCTAJSOl/16671 

Table 2: Oral Bioavailability in Monkeys 





Dose 
(mg) 


AUG 
(ng/mL X h) 


Norm AUG 
(ng/mL X h/mg) 


Mean Norm AUG 
(ng/mL X h/mg) 


T— 1 /fit \ 

F(%) 


IV Monkey 1 


46.44 


13614 


293.2 






IV Monkey 2 


24.53 


6581 


268.3 






IV Monkey 3 


20.72 


6079 


293.4 


284.9 




PO Monkey 1 


29.04 


758 


26.1 






PO Monkey 2 


30.93 


898 


29.0 






PO Monkey 3 


30.04 


1842 


61.3 


38.8 


13.6 



Table 3: Experimental Pharmacokinetics of P-D-Z'-CHa-riboG in Cynomolgus 

Monkeys 





IV 


PO 


Dose/Route (mg/kg) 


10 


10 


Cmax (ng/imL) 


6945.6 ± 1886.0 


217.7 ±132.1 


Tmax(hr) 


0.25 ± 0.00 


2.00 ± 1.00 


AUG (ng/mL xhr) 


8758.0 ±4212.9 


1166.0 ±589.6 


T.^(hr) 


7.9 ±5.4 


10.3 ±4.1 


CL (L/hr/kg) 


1.28 ± 0.48 




V^dAg) 


2.09 ±0.54 




F(%) 


13.8 



5 Example 6: Bone Marrow Toxicitv Assay 

Human bone marrow cells were collected from normal healthy volunteers and the 
mononuclear population was separated by FicoU-Hypaque gradient centrifiigation as 
described previously by Sommadossi J-P, Carlisle R. 'TToxicity of 3'-azido-3'- 
deoxythymidine and 9-(l,3-dihydroxy-2-propoxymethyl)guanine for normal human 

10 hematopoietic progenitor cells in vitrd'' Antimicrobial Agents and Chemotherapy 1987; 

31:452-454; and Sommadossi J-P, Schinazi RF, Chu CK, Xie M-Y. "Comparison of 
cytotoxicity of the (-)- and (+)-enantiomer of 2\3'-dideoxy-3*-thiacytidine m normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The 
culture assays for CFU-GM and BFU-E were performed using a bilayer soft agar or 

15 methylcellulose method. Drugs were diluted in tissue culture medium and filtered. After 

14 to 1 8 days at 37°C in a hxamidified atmosphere of 5% CO2 in air, colonies of greater than 
50 cells were counted using an inverted microscope. The results in Table 4 are presented as 
the percent inhibition of colony formation in the presence of drug compared to solvent 
control cultures. 
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Table 4: Human Bone Marrow Toxicity CFU-GM and BFU-E Clonogenic Assays 



Treatment 


IC5O 

CFU-GM 


in \JiM 

BFU-E 


ribavirin 


~5 


- 1 


B-D-2'-CH3-riboA 


>100 


>100 


B-D-2'-CH3-riboU 


>100 


> 100 


B-D-2'-CH3-riboC 


>10 


>10 


P-D-2'-CH3-riboG 


>10 


> 100 



Example 7: Mitochondria Toxicity Assay 

HepG2 cells were cultured in 12-well plates as described above and exposed to 
various concentrations of drugs as taugtt by Pan-Zhou X-R, Cui L, Zhou X-J, Sommadossi 
J-P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells" Antimicrob Agents Chemother 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure was measured using a 
Boehringer lactic acid assay kit Lactic acid levels were normalized by cell number as 
measured by hemocytometer count. The preliminary results from this assay are tabulated in 
Table 5. 



Table 5: Mitochondrial Toxicity Study (L-lactic acid assay) 





Cone. (fiM) 


lactate (mg/10* cell) 


% of Control 


Control 




2.18 




FIAU 


10 


3.73 


170.4 


3-D-2'-CH3-riboC 


1 


2.52 


115.3 




10 


2.36 


107.9 




50 


2.26 


103.4 




100 


2.21 


101.2 




FIAU p-D-2'-CH3-riboC 
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This invention has been described with reference to its preferred embodiments. 
Variations and modifications of the invention, will be obvious to those skilled in the art 
from the foregomg detailed description of the invention. 
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1 . A compound of Fonnula I: 




(D 

or a pharmaceutically acceptable salt thereof, wherein: 

and R^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R\ R^ and R^ are mdependently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR'*; 

and are independently selected firom the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR"^, NR^^ or SR"*; and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

2. A compound of Formula II: 




(H) 
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or a pharmaceutically acceptable salt thereof, wherein: 

R', and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR'^R^ or SR"^; 

and are independently selected jfrom the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR"^, NR^^ or SR^ and 

R"^ and R^ are independently hydrogen, acyl (including Iowct acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

3. A compound of Fomiula in: 



Y 




(HD 

or a pharmaceutically acceptable salt thereof, wherein: 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
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capable of providing a compound wherein R\ and are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'^R^ or SR"^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^^NR^ or SR^^; and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

4. A compound of Formula IV: 

Y 




(IV) 

or a pharmaceutically acceptable salt thereof, wherein: 

R\ R^ and R^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R^ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"*; 

X^ is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR"^^ or SR"*; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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5 . A compound of Formula V: 



Y 




(V) 

or a pharmaceutically acceptable salt thereof, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR^^ or SR^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R\ NR'^NR^ or SR"^; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

6. A compound of Formula VI: 




(VI) 
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or a pharmaceutically acceptable salt thereof, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen^ bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or 
and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methjd, ethyl, propyl and cyclopropyl). 



7. A compound selected from Formulas VII, VHI and IX: 



R'O, 




] kise 



R'O 



OR* OR^ 




Ikase 



R^O^ 



Base 



OK) 



(vn) (vm) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as deJBned herein; 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described m the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
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capable of providing a compound wherein R\ and are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, aUcyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), .C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -0(alkenyl), CF3. chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, SO2, orCH2. 

8. A compoimd of Formulas X, XI and XII: 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a pimne or pyrimidine base as defined herein; 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(includiag lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a hpid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -OGower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), 
-O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 




(X) 



(XI) 
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X is O, S, SO2 or CH2. 
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9. A compound selected from Formulas XUI, XIV and XV: 




(xm) (XIV) (XV) 

or apharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acjd); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein flie phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
otiier pharmaceutically acceptable leaving group which when administered i?t vivo is 
capable of providing a compound wherein R\ R^ and B? are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -0(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 



10. A compound of Formula XVI: 



I 












1 

] 


e I 


B 

•J 




(XV£> 



or a pharmaceutically accq>table salt thereof wherein: 
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Base is a purine or pyrimidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including* lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a hpid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHOower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), .C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NHGower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^^ are mdependently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R'' and R^ R^ and R^^ R^ and R^ or R^ and R^^ can come together to form 

a bond; and 

XisO, S, S02orCH2. 

II . A compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R* and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 




Base 



(xvn) 
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(includiag lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid. 



other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -NQower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -OOower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R*^ and R^, or R^ and R^° can come together to form a bond; and 
Xis O, S, S02orCH2. 

12. A compound of Formula XVIII: 



(xvm) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including aUcyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 



including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
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other pharmaceutically acceptable leaving group which when administered in vivo is 



is hydrogen, hydroxy, alkyl (including lower alkyl), azddo, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OGower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R* is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R'' and R^, or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 

13. A compound of the structure: 



capable of providing a compoimd wherein R^ and R^ are independently H or phosphate; 



O 




OH OH 

or a pharmaceutically acceptable salt thereof. 



14. A compound of the structure: 



NH2 




OH OH 



or a pharmaceutically acceptable salt thereof. 



15. A compoimd of the structure: 



o 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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16. A compound of the structure: 
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NH2 

0 



HO. 



CH^ 



OH OH 

or a pharmaceutically acceptable salt thereof. 



17. A compound of the structure: 



HO, 



OH O 

or a pharmaceutically acceptable salt thereof. 



CH3 
OH OH 



1 8. A compound of the structure: 




N ^O 



CH3 
OH OH 



or a pharmaceutically acceptable salt thereof. 



19. A compound of the structure: 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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20. A compound of the structure: 



HO, 



OH OH 

or a pharmaceutically acceptable salt thereof. 




21. A compound of the structure: 



HO. 



H3C 
O-^ 



NH 




OH OH 

or a phamiaceutically acceptable salt tiiereof. 



22, A compoxmd of the structure: 



NH2 
^N-^O 



HO 



H3C 
O^ 




OH OH 

or a pharmaceutically acceptable salt thereof. 



23. A compound of the structure: 




HO 




NH 
N^O 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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24. A compoimd of the structure: 
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HO, 




H3C 



OH OH 



or a pharmaceutically acceptable salt thereof. 

25. The compound as described in any of the preceding claims 1-24, wherein the said 
compound is in the form of a dosage unit. 

26. The compound as described in claim 187, wherein the dosage unit contains 10 to 1500 
mg of said compound. 

27. The compound as described in claim 187 or 188, wherein said dosage tuiit is a tablet or 
capsule. 

28. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula I: 



or a pharmaceuticaUy acceptable salt thereof, together with a phamiaceutically 
acc^table carrier or diluent, wherein: 

and R^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 



Y 




(T) 
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substituents as described in the definition of aryl given herein; a Upid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable 

of providing a compound wherein R\ and are independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR'^R^ or SR"^; 

and are iudependently selected firom the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, OR^ NR^^ or SR^; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

29. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula 11: 




or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (mcluding lower acyl); alkyl 
(includmg lower alkyl); sulfonate est^ including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in Ihe definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administ^ed in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR*; 
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and are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, 0R\ NR'^NR^ or SR"^; and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



30. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a compoxmd of Foimula HI: 




m 

or a pharmaceutically acceptable salt thereof together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

r\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyi sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^R^ or SR"*; 

X^ and X^ are independently selected from the group consistmg of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^, NR"^^ or SR"*; and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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31. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula IV: 

Y 




(IV) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
aUcyl); sulfonate ester including alkyl or arylalkyl sxilfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a Upid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is enable 
of providing a compound wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR"^^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR'^NR^ or SR^*; 
and 

R"^ and R^ are independently hydrogen, acyl (includiag lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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32. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula V: 



Y 




(V) 

or a pharmaceutically acceptable salt thereof, togetiier. with a phaimaceutically 
acceptable carrier or diluent, wherein: 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when achninistered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR"^^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"^, NR^NR^ or SR^; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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33. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a compound of Formula VI: 

Y 



or a phaimaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosfphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
metbanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving groiq) which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'*R^ or SR"*; 

is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR"^; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

34. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formulas VII, VIH or IX: 




(VT) 




Itase 



(vn) 



(vm) 



(DQ 
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or a phannaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compoimd wherein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 



35. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XII: 



R'o. 




Base 



R*0 




(X) (XT) (xn) 

or a pharmaceutically acceptable salt thereof, together with a phannaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodmg); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate est^ including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid. 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein and are independently H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), 
-0(a]kyl), -OOower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
. NHGower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 



36. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula Xin, XIV or XV: 




(xm) (xrv) . (XV) 

or a pharmaceutically acceptable salt thereof, together with a phannaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described m ttie definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a p^tide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^, R^ and R^ are independentiy H or 
phosphate; 
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is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyI), -N(lower alkyl)2, -N(acyl)2; and 

Xis O, S, S02orCH2. 

37. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 




(XVI) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NHGower alkyl), -NH(acyl), -N(lower alkyl)2 or -N(acyl)2; 
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and R^*^ are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R^ and R^, R^ and R^^ R* and R^ or R* and R^^ can come together to form 

a bond; and 

Xis O, S, S02orCH2. 

38. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus iu 
a host, comprising an effective amount of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, aUcyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), -O(alkyl), - 
0(lower aUcyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), ~d(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 




(XVII) 
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alternatively, and R^, or R^ and R^^ can come together to form a bond; and 

X is O, S, SO2 or CH2. 

39. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Foraiula XVIII: 




• r^ 
(xvm) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
mefhanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R"^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R^ is H, alkyl (includiag lower alkyl), chlorine, bromine or iodine; 
altematively, R'^ and R^, or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 
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40. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 

41. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amoimt of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

42. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



or a pharmaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent 





NHj 



O 




OH OH 
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43. A phaimaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an eflfective amount of a compound of structure: 

NH2 



1 



CH3 

OH OH 

or a pharmaceutically acceptable salt , thereof, together with a phamiaceutically 
acceptable carrier or diluent. 

44. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an eJBective amount of a compound of structure: 

HOv 



N ^O 



JCH3 

OH OH 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent 



45. A phamiaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 




or a pharmaceutically acceptable salt thereof togetiier with a pharmaceutically 
acceptable carrier or diluent. 
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46. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compomid of structure: 

"Vgi 



OH OH 

or a phannaceutically acceptable salt thereof, together with a phaimaceutically 
acceptable carrier or diluent. 



47. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




OH OH 

or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 



48. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




OH OH 

or a phaimaceutically acceptable salt thereof, together with a phaimaceutically 
acceptable carrier or diluent. 
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49. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

N 



N ^O 



HO^ H3C 
'O^ 




OH OH 

or a pharmaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 



50. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amoimt of a compoimd of structure: 

O 

N^O 

HO^ H3C 
.0^ 





OH OH 

or a pharmaceutically acceptable salt thereof, together with a phamiaceutically 
acceptable carrier or diluent 



51. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 




OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 
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52. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 

a host, comprising an effective amount of a compound of Formula I: 




00 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

rS and R^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"*; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^, NR"^^ or SR\ and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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53. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 



antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
* (including lower alkyl); sulfonate ester, including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted witii 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholestCTol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
enable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^^ or SR'*; 

and are independently selected fix>m the group consisting of H, straigjit chained, 
branched or cyclic alkyl, CO-alkyl, COaryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR"^^ or SR^ and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



a host, comprising an effective amount of a compound of Formula II: 




(H) 



or a phannaceutically acceptable salt thereof in combinatioii with one or more other 
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54. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula IE: 



Y 




m 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower aUcyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compoxmd wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR"^^ or SR"^; 

and are independently selected firom the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^, NR"^^ or SR"^; and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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55. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula IV: 

Y 




(IV) 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); aHcyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a hpid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is enable 
of providing a compoimd wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cycHc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR'^NR^ or SR*; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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56. A pharmaceutical composition for the treatment or prophjdaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula V: 




(V) 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(includmg lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

is selected firom the group consisting of H, straight chained, branched or cychc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"^, NR'^NR^ or SR"*; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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57. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amoxmt of a compound of Formula VI: 



antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when adnainistered in vivo is 
enable of providing a conq)ound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR^'R^ or SR"^; 

is selected fi-Qm the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR^^ or SR*; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

58. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amoxmt of a compound of Formula Vn, Vni or DC: 



Y 




OR^ OR^ 





Base 



Base 



Base 



(vn) 



(vm) 



OX) 
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or a phannaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); aUcyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compomid wherein R^ R^ and R"' are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br.ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -lSIH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S, S02,orCH2. 

59. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XII: 




(X) (XI) (xn) 

or a pharmaceutically acceptable salt thereoj^ in combination with one or more other 
antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

enable of providing a compound wherein and R^ are independently H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OGower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, ISIH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'' is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
]SIH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, SO2, orCH2. 

60. A phamiaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
ahost, comprising an effective amount of a compound of Formula Xm, XIV or XV: 




(XIII) (XTV) (XV) 

or a phamaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

rS R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester includmg alkyl or arylalkyl sulfonyl mcluding 
methanesulfonyl and benzyl, wherein the phmyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 



226 



wo 01/90121 



PCT/USOl/16671 



capable of providing a compound wherein R\ and are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyU 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -0(a]kenyl), chloro, bromo, fluoro, iodo, NCfe, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
X is O, S, SO2 or CH2. 

61. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 



R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, 'N(acyl)2; 

R'^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(aUcyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; 




(XVI) 
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and R^^ are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, r'' and R^ R^ and R^^, R^ and R^, or R^ and R^^ can come together to form 

a bond; and 

X is O, S, SO2, or CH2. 

62. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compoimd of Formula XVII: 




(XVU) 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fiuoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vmyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; 
B}^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
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alternatively, and R^ or and R^° can come together to fonn a bond; and 
X is O, S, SO2 or CH2. 

63. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVHI: 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 



R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phamiaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl,.alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OGower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -]MH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)ainino; 

R® is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^ or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 




(xvm) 



Base is a purine or pyrimidine base as defined herein; 
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64. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



HO 





ICH3 
OH OH 

or a phaimaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

65. A pharaiaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH2 



N 



HO>,^^ 

\4 



ICH3 
OH OH 



or a phannaceutically acceptable salt thereof in combination with one or more other 
antivirally effective agents. 



66. A pharaiaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



HO, 



1 ICH3 

OH OH 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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67. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH2 
N 

A, 



HO. 




I CH3 
OH OH 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



68. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 




NH 

1 ICH3 

OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



69. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



MH 



1 ic 



CH3 

OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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70. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

HO. .^-^N-^NH, 




ya OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



71. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a conq)ound of structure: 

NH2 



HO^ H3C 
.0 ' 




OH OH 

or a pharmaceutically acceptable salt thereof, m combination with one or more other 
antivirally effective agents. 



72. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

HC 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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73. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compoxmd of structure: 

NH2 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



74. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an ejBfective amoimt of a compoimd of structure: 

O 

N-^O 




H0>^ H3C 
^O^ 




OH OH 

or a pharmaceutically acceptable salt thereof^ in combination with one or more other 
antivirally effective agents. 



75. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




N ^O 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



76. The phannaceutical composition as described in any of the preceding claims 28-75, 
wherein the said compound is in the form of a dosage unit. 
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77. The phaxmaceutical composition as described in claim 76, wherein the dosage unit 
contains 10 to 1500 mg of said compound. 

78. The phamiaceutical composition as described in claim 75 or 76, wherein said dosage 
unit is a tablet or capsule. 

79. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula I: 



Y 




(I) 

or a pharmaceutically acceptable salt thereof, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is enable 
of providing a compound wherein R^ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"^; 

and are mdependently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R\ NR"^^ or SR^^; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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80. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 11: 



Y 




(H) 

or a pharmaceutically acceptable salt thereof, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherem the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compoimd wherein rS R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^'R^ or SR"^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-aUcyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^NR^ or SR"*; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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81. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

m: 




or a pharmaceutically acceptable salt thereof, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR*; 

and are independently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR"^, NR"^^ or SR^; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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82. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

IV: 



Y 




(IV) 

or a phamaiaceutically acceptable salt thereof, wherein: 

R\ and R"^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R^ R^ aud R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"*; 

is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"^, NR'^NR^ or SR"^; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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83. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amowit of a compoimd of Formula V: 

Y 




CV) 

or a pharmaceutically acceptable salt thereof, wherein: 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR"^^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR"^^ or SR^; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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84. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amoimt of a compound of Formula 

VI: 



Y 




or a phaimaceutically acceptable salt thereof, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodmg); acyl (including lower acyl); alkyl 
(includmg lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
enable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"^, NR'^NR^ or SR"^; 
and 

R"^ and R^ are independently hydrogen, acyl (includiug lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

85. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
VUVmorlX: 
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Base Base Base 




or a phaimaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lowest acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein flie phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compoimd wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (includmg lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)OGower alkyl), -0(acyl), -0(lower acyl), 
-O(alkyl), -OOower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NHOiower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02,orCH2. 

86. A method for tiie treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally efiFective amount of a compoimd of Formula X, 



XlorXn: 





cm 
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and R^ are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (includiag lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R^ R^ and R^ are indepradently H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -]SIH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'^ is hydrogen, OR^ hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, .C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
XisO, S, SO2 orCH2. 

87- A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
Xm, XIV or XV: 




(Xm) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl gjcoup is optionally substituted with 



241 



wo 01/90121 



PCTAJSOl/16671 



one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
c£^able of providing a compound wherein and R^ are independently H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, .C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, biomo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 

88. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the defiboition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leavmg group which when administered in vivo is 
capable of providing a compoxmd wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oaower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 



XVI: 




(XVI) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 



242 



wo 01/90121 



PCTAJSOl/16671 



R"' and are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-OQower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R* and R*^ are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R^ and R^ R^ and R^*^, and R^ or R^ and R^^ can come together to form 

a bond; and 

Xis O, S, S02orCH2. 

89. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or apharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 



xvn: 




(xvn) 
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R'' and are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NQower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^, or R^ and R^° can come together to form a bond; and 
X is O, S, SO2 or CH2. 

90. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



(xvm) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester includmg alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoHpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are mdependently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 



xvm: 
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is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, r'' and R^, or R^ and R^ can come together to form a bond; and 
XisO,S,S02orCH2. 

91. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



HO, 



ICH3 
OH OH 

or a phamiaceutically acceptable salt thereof. 

92, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally eflFective amount of a compoimd of the 
stmcture: 

W2 





JCH3 
OH OH 

or a phannaceutically acceptable salt thereof. 

93. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising adixiinistering an antivirally effective amount of a compound of the 
structure: 

HO. 



1 (CH3 
OH OH 

or a phannaceutically acceptable salt thereof. 
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94. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amoimt of a compound of the 

structure: 



NH2 



HO, 



OH OH 

or a phaimaceutically acceptable salt thereof. 




95, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amoimt of a compound of the 
structure: 

O 




ICH3 
OH OH 



or apharmaceutically acceptable salt thereof. 



96. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



HO 




ICH3 
OH OH 



or a pharmaceutically acceptable salt thereof. 
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97. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

stmcture: 




OH OH 



or a pharmaceutically acceptable salt thereof. 

98. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 



or a pharmaceutically acceptable salt thereof. 

99. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

o 




OH OH 



or a pharmaceutically acceptable salt thereof. 
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100. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 

NHj 



HO 




OH OH 

or a phannaceutically acceptable salt thereof 



101. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 

NH 

A, 




N ^O 



HO. 



H3C 
O 




OH OH 

or a phannaceutically acceptable salt tliereof. 



102. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amonnt of a compound of the 
structure: 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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103. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compowid of Formula I: 

Y 



or a pharmaceutically acceptable salt thereof, in combination or alternation* with one or 
more other antivirally effective agents, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrag); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein r\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"*; 

and are independently selected from the group consistmg of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR"*, NR"^^ or SR^; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(I) 
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104. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 11: 



Y 




(W 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given hereii^ a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^, NR'^R^ or SR"*; 

and are independently selected firom tiie group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^^ or SR*; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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105. A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprising administmng an anti-virally effective amount of a compoimd of Formula 



or a pharmaceutically acceptable salt thereof in combination or alternation with one or 
more oiher antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^^ or SR"*; 

and are independently selected jfrom flie group consistmg of H, straigiht chained, 
branched or cyclic alkyl, COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R\ NR'^^ or SR^; and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




OS) 
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106. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amoxmt of a compound of Fomiula 

IV: 



Y 




(IV) 

or a phamiaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compoimd wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR"^^ or SR^; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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107. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amoimt of a compound of Formula V: 



Y 




(V) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester iacluding aUcyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein K\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR"^^ or SR"^; 

is selected jfrom the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"^, NR'^NR^ or SR"^; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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108. A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprising administering an anti-virally effective amount of a compomid of Formula 
VI: 



Y 




or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

and R"^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabihzed phosphate prodmg); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R'^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR'^NR^ or SR\ 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl), 

109, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
Vn,VinorIX: 
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OR^ 

(vm) (EX) 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -OOower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
Xis O, S, S02,orCH2. 



1 10. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amoxmt of a compound of Formula X, 
XlorXn: 



R'O 




]}ase 



R'O 



OR' 




R*0 




(X) 



(XT) (xn) 

or a phannaceutically acc^table salt thereof in combination or alternation with one or 
more other antivirally effective agents, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
mefhanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in flie definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when adixiinistered in vivo is 
capable of providing a compoimd wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, .C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(16wer alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), .C(0)Oaower alkyl), -O(acyl), -O(lower acyl), 
-O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S, S02orCH2. 

Ill, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally ejffective amount of a compound of Formula 



Xm, XIV or XV: 




(xm) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyi or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an ammo acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ and are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo. NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 

112. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-viraUy effective amoimt of a compound of Formula 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
c£5)able of providing a compound wherein R^ and R^ are independently H or phosphate; 



XVI: 




(XVI) 
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is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-viayl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 

-0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), 

-NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

and are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 

-OGower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 

NH2, -NHOower alkyl), -NH(acyl), -NOower alkyl)2, -N(acyl)2; 

R* and R^° are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

. alternatively, R^ and R^ R'^ and R^^ R^ and R^ or R^ and R^^ can come together to form 
a bond; and 
Xis O, S, S02orCH2- 

113, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
XVH: 



Base 



R' 



(xvn) 

or a phaimaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
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is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NHCacyl), -N(lower alkyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-OGower acyl), -0(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -lSIH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^, or R^ and R^° can come togethw to form a bond; and 
Xis O, S, S02orCH2. 

1 14. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -OGower acyl), -O(alkyl), - 



xvm: 




(xvni) 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 



259 



wo 01/90121 



PCT/USOl/16671 



0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

and are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweraIkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^ or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 

115. A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



or a pharmaceutically acc^table salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

116. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 



OH OH 

or a pharmaceutically acceptable salt th^eof, in combination or alternation with one or 
more antivirally effective agents. 

117. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 



O 




OH OH 



structure: 




NH2 



structure: 
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I ICH3 

OH OH 

or a phaxmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

118. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH2 



N ^O 



HO. 




jCHa 
OH OH 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



119. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

o 

"V^NH 



HO. 




CH3 

OH OH 



or a pharmaceutically acceptable salt thereoj^ in combination or altemation with one or 
more antivirally effective agents. 
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120. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 



o 

6 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination or altemation with one or 
more antivirally effective agents. 



121. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

OH OH 

or a pharmaceutically acceptable salt thereof, in combination or altemation with one or 
more antivirally effective agents. 

122. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compoxmd of the 
stmcture: 



NH2 



HO 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination or altemation with one or 
more antivirally effective agents. 
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123. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 

O 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



124. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NHz 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation witii one or 
more antivirally effective agents. 




125. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
coirq)rising administering an antivirally effective amount of a compound of the 
structure: . 



HO. 




OH OH 

or a phaimaceutically acc^table salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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126. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in combmation or alternation with one or 
more antivirally effective agents. 

127. Method of treatment as described in any of the preceding claims 79-126, wherein the 
said compound is in the form of a dosage unit. 

128. Method of treatment as described in claim 127, wherein the dosage unit contains 10 
to 1500 mg of said compound. 

129. Mettiod of treatment as described in claim 127 or 128, wherein said dosage nnit is a 
tablet or capsule. 

130. A use of a compound of Formula I: 



Y 




00 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C vuiis, wherein: 

and R^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl snlfonyl including methanesulfonyl 



264 



wo 01/90121 PCT/USOl/16671 

and benzyl, wherein the phenyl group is optionally substituted with one or more 

substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable 

of providing a compound wherein and R^ are independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R\ NR"^^ or SR"*; 

and are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, COaryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, 0R\ NR^NR^ or SR^^; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



131. A use of a compoimd of Formula 11: 

Y 




(H) 

or a pharmaceutically acceptable salt thereof; for the treatment or prophylaxis of a host 
infected with tiie Hepatitis C virus, wherein: 

K\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
mettianesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound whereui R\ R^ and R' are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^^ or SR'*; 
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X* and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-allg^l, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^^ or SR^^; and 

R'* and R^ are indepradently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

1 32. A use of a compound of Formula UI: 



infected with the Hepatitis C virus, wherein: 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrag); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoio, iodo, OR"^, NR'^R^ or SR'*; 

X* and X^ are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^^ or SR^^; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (includiog 
but not linodted to methyl, ethyl, propyl and cyclopropyl). 



Y 





the treatment or prophylaxis of a host 
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Y 




N' 




(IV) 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected wifli the Hepatitis C virus, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herem; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R\ R^ and B? are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR^, NR'^R^ or SR"^; 

is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^, NR'^NR^ or SR"*; 
and 

R"^ and R^ are independently hydrogen, acyl (mcluding lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

134. A use of a compoimd of Formula V: 



Y 




(V) 
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or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR"^^ or SR"*; 

X* is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyU CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR^; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



135. A use of a compound of Formula VI: 



Y 




(VI) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(mcluding lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid. 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein and R^ are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR'^NR^ or SR^ 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



136. A use of a compound selected from Formulas vn, VDI and DC: 




] tase 



R'O. 



OR* OR* 




Base 



R*0, 




OR 



(vu) (vm) CK) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herem; 

R\ R^ and R^ are independently H; phosphate (includmg monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including Iowct alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herem; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leavmg group which when administered in vivo is 
enable of providing a compound wherein RS R^ and R^ are independentiy H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -OGower alkyl), -O(alkenyl), CF3. chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -NGower alkyl)2. -N(acyl)2; and 
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137. A use of a compound of Formulas X, XI and XII: 




(X) (XI) (XII) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C vuiis, wherein: 
Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (includmg lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or aiylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the dejBnition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -OOower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (mcluding lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -OGower acyl), 
.0(alkyl), -OGower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NHGower alkyl), -lSIH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 
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138. A use of a compound selected from Fonnulas Xm, XIV and XV: 



R'O 




Base 



R Ov. Base 



OR* 



OR' OR-* 

(xm) pov) (XV) 

or a phacmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

mfected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylaDcyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when axhninistered in vivo is 
capable of providing a compound wherein R^, R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vmyU -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -0(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO, S,S02orCH2. 



139- A use of a compound of Fonnula XVI: 



Base 



? 



(XVI) 



or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein flie phenyl group is optionally substituted with 
one or more substituents as described in the deifinition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vmyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl), -OOower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NCfe, NH2, -NH(lower alkyl), - 
NH(acyl), -NGower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-□(lower acyl), -0(alkyl), -OGower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NQower alkyl)2, -N(acyl)2; 

R^ and R^^ are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R^ and R^ R*' and R^^ R^ and R^ or R* and R^^ can come together to form 

a bond; and 

X is O, S, SO2 or CH2. 

140, A use of a compound of Formula XVII: 




(xvn) 

or a pharmaceuticaUy acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 



272 



wo 01/90121 



PCT/USOl/16671 



and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R* is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -NGower alkyl)2, -N(acyl)2; 

r'' and R^ are independently hydrogen, OR^ hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), 
.©(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -]SfH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^*^ is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R^ and R^, or R^ and R^^ can come together to form a bond; and 
XisO,S, S02orCH2. 

141. A use ofa compound of Formula XVni: 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a pxirine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiHzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 




(xvm) 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein and are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkmyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
altCTnatively, R^ and R^, or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 



142. A use of a compound of the structure: 



HO, 




N^N^NH2 



ICH3 
OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



143 . A use of a conq>ound of the structure: 



NHo 



HO. 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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JCH3 

OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



145. A use of a compound of the structure: 



NH7 



1 



HO. 



1 ICH3 

OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



146. A use of a compound of the structure: 




N ^O 



jCHj 
OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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"NH 



HO. 




CH3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



148. A use of a compound of the structure: 



.^I^'^N NH2 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



149. A use of a compound of the structure: 




HO. 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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O 



HO 




r 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



151. A use of a compound of the structure: 



•N 
-N^O 



CN 



HOs^ H3C 




OH OH 

or a pharmaceutically accq>table salt thereof, for the treatmeat or prophylaxis of a host 
infected with the Hepatitis C virus. 



152. A use of a compound of the structure: 




HO. 




NH 
N^O 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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OH OH 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

1 54. A use of a compound of Formula I: 



Y 




G) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
r\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted wdth one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid;, an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically accq)table leaving group which when administered in vivo is capable 
of providing a compound wherein R^ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR^R^ or SR"*; 

and are independently selected fi-om the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR'^NR^ or SR^; and 




278 



wo 01/90121 PCT/USOl/16671 
R"^ and are independently hydrogen, acyl (including lower acyl), of alkyl (including 

but not limited to methyl, ethyl, propyl and cyclopropyl). 



155. A use of a compound of Formula 11: 



Y 




(H) 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R\ R^ and R^ are mdependently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (mcluding lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl groi?) is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are is independently H or 
phosphate; and 

Y is hydrogen, bromo, cWoro, fluoro, iodo, OR^ NR'^R^ or SR"*; 

and are independently selected firom the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^^ or SR"^; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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156. A use of a compound of Formula HI: 




or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phamiaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R\ NR^NR^ or SR"^; and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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Y 




(IV) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C vims, wherein: 
R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodmg); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R^ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched' or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R\ NR"^^ or SR^^; 
and 

R"^ and R^ are independently hydrogen, acyl (includiag lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl), 

158. A use of a compoxmd of Formula V: 



Y 




(V) 
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or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 

the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (iucluding lower acyl); alkyl 

(including lower alkyl); sxilfonate ester including alkyl or arylalkyl sulfonyl including 

metiianesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R\ R^ and R"^ are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR"^^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR"*; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

159. A use of a compound of Formula VI: 



Y 




(VI) 

or a phannaceutically acceptable salt tiiereof, in the manufacture of a medicament for 
flie treatment or prophylaxis of a host mfected with the Hepatitis C virus, wherein: 
R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid. 
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including a phospholipid; an amino acid; a carhohydrate; a peptide; a cholesterol; or 

other phaimaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R\ and are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR'*, NR'^NR^ or SR^; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



160. A use of a compound selected from Fomiulas Vn, Vin and IX: 



R'O. 




R'O 



or' or' 




Base 



R'O, 




OR' 



(vn) (vm) OK) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyiinidine base as defined herein; 

r\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptsible leaving group which when administered in vivo is 
capable of providing a compound wherein R\ and R^ are independentiy H or 
pho^hate; 

R^ is hydrogen, hydroxy, alkyl (mcluding lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -OGower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkehyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NHGower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
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161. A use of a compound of Formulas X, XI and XII: 



Base 



R'O 



OR* OR' 

(X) 




Base 



1^ 



Base 



(XI) 



(xn) 



or a phannaceutically acceptable salt thereof, in the manu&cture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

r\ and are independently H; phosphate (mcluding monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (includmg lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'' is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), .C(0)0(lower alkyl), -0(acyl), -0(lower acyl), 
-O(alkyl), -OOower alk>d), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 
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162. A xise of a compound selected from Formulas XHI, XIV and XV: 

^'Ov^ Base Base ^"^^ Base 




or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein tiae phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 



R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -©(lower acyl), -O(alkyl), - 
OOower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 

163. A use of a compound of Formula XVI: 



or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
ttie treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 



phosphate; 




Base 



(XVD 
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Base is a purine or pyrimidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a Upid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R^ and R^ are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

OGower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -lSIH(lower alkyl), -NH(acyl), -NOower alkyl)2, -N(acyl)2; 

R^ and R^*' are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R^ and R^ R^ and R^°, R^ and R^ or R^ and R^^ can come together to fomi 

a bond; and 

Xis O, S, S02orCH2. 



164. 



A use of a compound of Formula XVE: 



Base 



7 



(XVII) 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 
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and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R^ and R^ are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -NQower alkyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, OR^ hydroxy, alkyl (mcluding lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^° is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R*' and R^, or R^ and R^^ can come together to form a bond; and 
Xis O, S, S02orCH2. 



165. Ause of a compound of Formula XVIII: 

Base 



►9 



(xvm) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabihzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compoxmd wherein and are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, .C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

OOower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R'^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R* is H,.alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R'' and R^ or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 



1 66. A use of a compound of the structure: 



ICH3 
OH OH 



or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the 
treatment or prophylaxis of a host infected with the Hqpatitis C virus. 



167. A use of a compound of the structure: 



NHj 




ICH3 

OH OH 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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1 68, A use of a compound of the structure: 



PCTAJSOl/16671 




NH 



ICH3 
OH OH 

or a phannaceutically acceptable salt thereof, in tiie manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C vuiis. 



1 69. A use of a compound of the structure: 




OH OH 

or a phannaceutically acceptable salt Aereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

1 70. A use of a compound of the structure: 



H< 




or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
ttie treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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171. A use of a compound of the structure: 



PCT/USOl/16671 




N 



I CH3 
OH OH 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



1 72. A use of a compound of the structure: 



HO, 



H3C 
O^ 




NHo 



OH OH 

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected wifli the Hepatitis C virus. 



1 73 . A use of a compound of the structure: 



NH2 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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174. A use of a compouixd of the structure: 



N 



HO 



H3C 
O^ 




PCT/USOl/16671 



NH 



N 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



175. A use of a compoiind of the structure: 




OH OH 

or a pharmaceutically acceptable salt tiiereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C vims. 

176, A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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1 77. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

178. Use of the compound as described in any of the preceding claims 130-177, wherein 
the said compound is in the form of a dosage unit. 

179. Use of the compound of claim 101, wherein the dosage unit contains 178 to 1500 
mg of said compound. 

180. Use of the compound of claim 178 or 179, wherein said dosage unit is a tablet or 
capsule. 
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Chemical Structure of Illustrative Nucleosides 

FIG.1 
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